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THE  BEHAVIOUR  OF  PAINTS  IN  THE  TROPICS 


SUhHARY 


Thia  report  summarises  the  results  obtained  from 
a  large  number  of  trials  involving  the  exposure 
of  paints  and  related  materials  to  a  variety  of 
tropioal  climatic  conditions  in  West  Africa. 

The  trials  were  carried  out  by  the  Tropical 
Testing  Establishment  in  Nigeria. 


1.  GENERAL  INTRODUCTION 


The  adverse  olimatic  conditions  of  the  tropios  reduoe  the  efficiency 
and  aooelerate  the  deterioration  of  paints  primarily  designed  far  use  in 
temperate  countries.  High  ambient  temperatures  affect  paints  in  store  as 
they  favour  settlement  of  the  pigment  and  gelation  of  the  medium  inside  the 
containers.  High  relative  humidities  retard  the  drying  of  paints  and 
various  factors  connected  \dth  tropical  climates  have  a  considerable  effeot 
on  the  durability  of  the  coatings.  In  addition,  the  labour  available  for 
painting  is  often  unskilled,  resulting  in  inadequate  surface  preparation 
prior  to  painting  and  incorrect  application  of  the  paint  itself. 

The  requirements  of  paints  for  U3e  in  the  tropios  have  been  discussed 
by  Foot  nor  and  Hurray  (43 )  and  are  summarised  as  follows: 

(1)  Satisfactory  storage  characteristics  for  reasonably  long  periods  at 
temperatures  up  to  1i(09F.  Settling  of  pigment  should  be  only  plight  and 
the  sediment  should  be  capable  of  being  easily  re-dispersed;  there 
should  be  no  fattening  or  gelation  of  the  medium. 

(ii)  Good  application  characteristics  to  offset  the  limitations  of 
unskill od  labour. 

(iii)  Good  drying  properties  without  ’after-tack'  under  conditions  of 
high  humidity.  The  film  should  not  skin-dry  or  wrinkle. 

(iv)  High  durability  under  tropical  conditions  of  exposure. 

The  factors  responsible  for  the  breakdown  of  point  films  in  the  tropios 
are  the  same  as  those  encountered  in  temperate  regions,  but  they  are  usually 
more  intense  (44).  As  a  general  rule,  therefore,  although  the  effective  life 
of  a  paint  is  considerably  reduced  by  exposing  it  to  tropical  conditions,  the 
order  of  durability  of  a  series  of  paints  will  be  approximately  the  same  in 
the  tropios  as  in  tanparate  regions.  The  relative  effect  of  tiie  various 
tropioal  climatio  conditions  on  the  breakdown  of  paints  varies  from  one 
locality  to  another,  but  one  or  mere  of  the  following  factors  is  normally 
involved: 

(i)  The  greater  intensity  of  aotini'".  radiation  in  areas  with  intense 
sunshine  accelerates  the  breakdown  cf  a  paint  vehicle  by  photo-ohendoel 
aotion  and  induoes  a  rapid  change  in  the  oolour  of  light-sensitive 
pigments.  This  effect  is  one  ol'  the  main  factors  involved  in  the  deteri¬ 
oration  of  paints.  The  first  sign  of  breakdown  i3  usually  loss  of  gloss, 
with  fading  in  some  oases,  And  this  is  inevitably  foil  wed  by  ohalking. 
Paints  with  dark-coloured  pigments  are  usually  found  to  be  more  durable 
than  light-coloured  paints  (44),  possibly  because  increased  absorption  cf 


the  solar  radiation  by  dark  pigments  confers  some  protection  on  the 
vehiole, 

(ii)  Exposure  to  intense  sunlight  may  cause  painted  surfaoes  to  reaoh 
high  temperatures,  with  consequent  rapid  embrittlement  of  the  film  as  a 
result  of  accelerated  polymerisation  of  tiie  vohiole, 

(iii)  Rapid  and  wide  temperature  changes  aooompanied  by  differential 

expansion  and  contraction  of  the  paint  film  and  its  substrate  will  inoreaa* 
the  danger  of  oraoking  of  an  embrittled  film.  In  the  hot  dry  tropioal 
regions,  the  diurnal  variation  in  the  temperature  of  a  painted  surface  a an 
be  very  high.  This  large  variation  in  temperature  often  results  in  a 
periodio  condensation  of  water  on  the  paint  film,  oausing  it  to  ohalk, 
oraso  and  peel  in  a  shorter  period  than  in  temperate  climates. 

(iv)  Intermittent  rain  followed  by  periods  of  sunshine  tends  to  promote 
chalking  of  paint  films. 

(v)  High  relative  humidities  and  heavy  rainfall  aooelerate  the  corrosion 
of  metals  \/ith  inadequate  or  too  permeable  coatings  and  provide  conditions 
very  favourable  far  the  growth  of  mould  and  algae. 

(vi)  High  atmospherio  salinities  in  the  areas  of  tropioal  surf  beaches 
result  in  very  rapid  breakdown  of  paint  films,  particularly  on  metal 
surfaoes  whore  corrosion  of  the  substrate  is  involved  (sec  Section  4). 

The  conditions  referred  to  above  apply  particularly  to  paints  exposed 
out  of  doers.  The  breakdown  of  paints  used  far  interior  purposes  in  the 
tropios  is  much  less  rapid  and  their  effective  life  is  not  significantly 
less  than  in  temperate  climates. 

During  the  period  August,  1  943  to  August,  1958,  the  Tropical  Testing 
Establishment  (T.T.E.)  cf  the  Ministry  of  Supply,  based  at  Port  Harocwrt  in 
Nigeria,  conducted  a  large  number  of  trials  on  various  types  of  paints  and 
related  materials  at  several  exposure  sites,  selected  so  as  to  oover  a  .vide 
range  of  tropioal  climatic  conditions.  In  the  course  of  these  trials,  many 
paints  were  examined  to  assess  their  durability  under  oondition3  of  tropical 
exposure,  and  the  results  obtained  were  reported  at  the  conclusion  of  e&oh 
trial  (l  -  39).  As  a  result  of  the  decision  to  close  the  Tropical  Testing 
Establishment  in  September,  1958,  all  the  paint  specimens  still  on  exposure 
had  to  be  withdrawn  during  the  month  prior  to  the  closure.  Several  of  the 
trials  were  therefore  terminated  before  the  sohcduled  completion  dates;  in 
one  case  (38)  arrangements  were  made  to  continue  the  trials  in  Vest  Africa 
Jointly  by  the  Nigerian  Federal  Institute  of  Applied  Research  at  Oshodi, 
near  Lagos,  and  the  'Jest  African  Building  Research  Institute  at  A  era,  Ghana, 

In  this  report,  the  results  of  the  various  trials  are  discussed  under 
the  following  headings,  for  convenionoo: 

(i)  Paints  applied  to  metal  surfaces  (Section  4  and  Appendix  A) 

(ii)  Paint3  applied  to  wood  surfaces  (Section  5  am  Appendix  B) 

(iii)  Paints  applied  to  asbestos  ocraent  (Section  6  and  Appendix  C) 

(iv)  Paints  applied  to  plaster  walls  and  concrete  (Section  7  and 
Appendix  D) 

(v)  Varnishes  (Section  8  and  Appendix  E) 

(vi)  Fungus-resisting  paints  (Section  9  and  Appendix  F) 

(vii)  Fungicidal  VaiOishes  and  laoquers  (Section  10  ahd  Appendix  G) 

(viii)  Anti-fouling  paints  (Seotion  11  and  Appendix  H) 

/(ix) 
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(ix)  Anti-teredo  paints  (Seotion  12  and  Appendix  I) 

(x)  Composition  preservative  on  paints  (Seotion  13  and  Appendix  J) 
(x±)  Storage  of  paints  in  the  tropics  (Seotion  14  and  Appendix  K) 


2.  EXPOSURE 


2,1  Exposure  Sites 

A^.1  paint  specimens  were  exposed  at  one  or  more  of  the  sites  described 
in  Seotion  2,1,1  to  2.1,11;  these  provided  a  •, ri.de  range  of  tropical  climates. 
The  location  of  sane  of  these  rites  is  sham  in  Fig.1  and  some  general  views 
are  given  in  Figs.  2  to  10.  Table  1  summarises  the  conditions  at  the  main 
sites: 


Table  1 

Main  Exposure  Sites 


Site 

! 

;  Conditions 

Details  in  i 
Section 

Control  Room, 

Port  Haroourt 

Temperature  and  relative  humidity 
•  maintained  at  70°  +  5°F  and 
!  65  +  5.-»  respectively. 

2.1.1 

Base  Depot, 

Port  Ilarocurt 

|  Warm  and  humid  but  providing 
!  conditions  of  good  tropical 
;  storage. 

2.1.2  j 

i 

Tam  Site, 

Part  Haroourt 

Warm,  humid,  heavy  rainfall, 

!  moderate  sunshine,  mild  industrial 
|  atmospheric  pollution. 

_ 

Jungle  Site, 

Mop  oku, 

Nr.  Port  liar o  ourt 

J  '/arm,  humid,  shady.  Conditions 
:  very  favourable  for  biological 
attaok. 

2.1.4  j 

1 

Marine  Site, 

Logos 

1  Warm,  humid,  heavy  rainfall, 
intense  solar  radiation,  high 
concentration  of  airborne  salt. 

mggm i 

hMk 

Desert  Site, 

Kano 

|  Hot  and  dry,  lav  rainfall, 
i  intense  solar  radiation. 

2.1.6  | 

Subsidiary  exposure  sites  are  described  in  Sections  2,1.7  to  2.1.11. 

2.1.1  Control  Room 

.  Port  Haroourt 

In  some  of  the 

trials,  'control  panels'  were  provided  by  the  sponsors 

or  'were  pr  pared  at  T.T.E.  to  serve  os  standards  in  assessing  the  degree  of 
deterioration  of  specimens  at  the  exposure  sites.  These  'oontrol  panels' 
were  stored  in  the  dark  in  a  room  in  the  T.T.K.  laboratories  which  was 
maintained  far  roost  of  the  time  at  70  ±  5°F  and  65  +  relative  humidity. 
The  panels  were  removed  fer  short  periods  only,  for  comparison  with  the 
exposed  panels  under  inspection. 

2«1«2  Base  Depot.  Port  ilp.ro ourt 

This  was  a  room  in  the  T.T.E.  laboratories  at  Pert  Karo  curt,  of 
permanent  briak  and  concrete  construction  and  with  a  palm-thatched  roof. 

/The 


The  temperature  and  relative  humidity  were  remarkably  constant.  The 
seasonal  variations  in  temperature  and  relative  humidity  were  75°  to 
95 °5?  and  70  to  95, 'i  respectively  but  the  diurnal  variations  were  consider" 
ably  less  (approximately  10°F  and  10/»  R.H.).  There  was  no  air- 
conditioning  but  during  the  day  the  windows  were  open  and  there  was  good 
ventilation.  Conditions  simulated  good  tropical  storage.  Views  of  the 
exterior  and  interior  of  the  building  in  which  the  specimens  were  stored 
are  shown  in  Pigs.  4  and  5, 

2.1.3  Tcwn  Site,  Pert  Har court 

This  was  an  open  compound  in  Port  Haroourt,  a  town  in  the  rain-forest 
belt  of  Southern  Nigeria.  Temperature  and  relative  humidity  were  both 
high  and  the  diurnal  and  seasonal  variations  were  small.  Temperatures 
ranged  from  70°  to  95°F  and  relative  humidities  from  70  to  95  per  cent. 
Annual  rainfall  was  about  95  inches  and  most  of  this  fell  in  the  wet 
season  from  April  to  October.  There  was  mild  industrial  atmospheric 
pollution,  mainly  from  a  railway  and  a  coal-huming  power  station  about 
quarter  of  a  mile  distant  from  the  site,  A  general  view  of  the  town 
site  is  sham  in  Fig.  2  and  in  Pig.  3  is  the  compound  in  which  the  specimens 
were  exposed, 

2.1.4  Jungle  Site,  Nkpoku,  Near  Part  Haroourt 

This  site  was  in  the  ooostal  rain-forest  belt  of  Southern  Nigeria, 
approximately  twelve  miles  north  of  Pert  Haroourt.  The  diurnal  tempera¬ 
ture  range  was  only  about  10°  (maximum  85°P,  minimum  75 °P).  Relative 
humidities  were  high,  the  daily  maximum  being  over  95  per  cent  and  the 
minimum  about  80  per  oent,  except  for  a  very  short  period  at  the  beginning 
of  the  year  when  it  might  fall  to  60  per  oent.  Annual  rainfall  was  abort 
95  inohes.  Conditions  were  very  favourable  for  both  insect  and  fungal 
attack  and  in  the  clearing,  where  sunlight  penetrated  far  a  few  hours 
each  day,  algal  growth  developed,  often  in  symbiotic  union  with  fungal 
growth.  The  clearing  was  approximately  thirty  by  twelve  yards  (Fig. 6) 
and  as  the  surrounding  trees  were  about  a  hundred  feet  high  the  specimens 
were  exposed  to  direct  sunlight  for  only  \  few  hours  in  the  middle  of  the 
day. 


Specimens  exposed  in  the  Jungle  undergrarth  were  protected  from 
direct  sunlight  and  the  full  force  of  the  rain,  which  at  times  was  very 
heavy. 

2.1.5  liarine  Site.  Lighthouse  Peach.  Lagos 

This  site  was  situated  on  a  tropical  surf  beach  abort  for  miles  from 
Lagos.  There  was  little  seasonal  variation  In  temperature  and  relative 
humidity;  the  daily  temperature  maximum  was  generally  between  80°  and 
90 °F.  and  the  minimum  between  70°  and  75 °P.  The  relative  humidity 
variation  was  from  a  maximum  of  over  85  per  oent  to  a  minimum  of  70  to 
80  per  oent.  The  annual  rainfall  was  about  70  inches,  the  rairy  season 
generally  lasting  fran  1  Larch  to  October.  There  was  an  average  of  about 
seven  hours  of  bright  sunshine  a  day  and  the  effect  of  Bolar  radiation 
was  accentuated  by  strong  reflection  from  the  sand  and  the  sea.  The 
atmosphere  was  very  corrosive,  being  heavily  laden  with  salt  from  the 
surf  spray  which  was  bla/r  inshore  by  the  constant,  prevailing  southnwest 
wind.  The  concentration  of  airborne  salt,  ho -ever,  fell  off  rapidly  on 
moving  inland  from  the  surf  line;  at  two  hundred  yards  it  was  only  one 
quarter  and  at  four  hundred  yards  one  twelfth  of  the  value  at  the  fifty- 
yard  site,  as  measured  by  the  ‘lwe1>-oloth  method*  (45 )•  For  this  reason, 
the  distance  of  the  specimens  from  the  surf  line  was  usually  speoified. 
This  high  atmospheric  salinity  (approximately  3  03  NsCl/0***0  metre)  in 
conjunction  with  constant  inshore  winds,  intense  actinic  radiation  and 
high  ambient  tanperature  and  relative  humidity  provided  one  of  the  most 
oorrosive  natural  exposure  sites  on  reoord  (45). 


A  general  view  of  the  marine  site  Is  shewn  in  Pig.  7  and  of  the  200- 
yaxd  compound  in  Pig,  8. 

2.1.6  Desert  Site.  Kano 

This  site  was  situated  on  open  ground  in  the  hot  dry  region  of 
Northern  Nigeria  (B'ig.9).  During  the  dry  season  the  grand  was  almost  hare 
and  the  grass  which  gray  during  the  short  rainy  season  (June  to  Septanber  ) 
was  kept  short.  Solar  radiation  was  intense,  with  sun  temperatures  of  the 
order  170°  to  180°P  (black  bulb  in  vacuo)  and  total  radiation  intensities 
up  to  360  B.Th,u/ft  2/hour  being  recorded.  The  highest  ambient  tempera¬ 
tures  occurred  in  April  and  Kay,  when  they  were  of  the  order  105°  to  110°P 
associated  with  minimum  temperatures  of  about  70  c$'.  At  the  beginning  of 
tho  year  when  the  Harmatton,  a  very  dry,  dust-iaden  wind  fran  the  desert, 
was  blazing  from  the  north,  it  was  considerably  cooler  (maximum  80°  to 
85 op,  minimum  i*0°  to  50°P),  and  at  this  time  the  relative  humidity  was 
extremely  lav  (msximum  50  per  cent,  minimum  5  per  oent  or  even  less). 

During  the  wet  season,  the  relative  humidity  ranged  from  a  minimum  of 
about  60  per  oent  to  a  maximum  of  100  per  oent.  The  annual  rainfall  at 
Kano  was  about  34  inches,  most  of  which  fell  in  the  three  months  July  to 
September.  There  was  generally  an  absolute  drought  frcm  Novenber  to  Kay. 

2.1.7  Harbour  3ite,  Port  Haroourt 

This  was  a  concrete  structure  erected  in  the  r_ver  harbour  area  and 
locally  referred  to  as  the  'dolphin*  (Pig.  10).  The  dolphin  was  about  two 
hundred  yards  out  frcm  the  wharf  and  abcut  half  a  mile  south  cf  the  tewn 
site.  The  oreek  was  bounded  by  mangrove  swamps.  Conditions  at  this  site 
were  approximately  the  same  as  those  of  the  town  site  with  some  additional 
mild  atmospheric  pollution  from  shipping.  Panels  supported  on  a  wooden 
frame  were  exposed  by  fixing  the  latter  to  the  flat  concrete  top  of  the 
dolphin  which  was  about  six  feet  above  high-water  mark.  The  specimens 
faced  north  (towards  the  wharf), 

2.1.8  Wilmot  Point.  Lar.os 

This  site  was  inside  the  lagoon  area  near  Lagos.  Although  olimatio 
conditions  were  similar  in  most  respects  to  those  at  the  marine  site 
(Section  2.1.5)>  there  was  much  less  wind  and  surf  spray.  The  salinity 
of  the  atmosphere  was  little  more  than  one  tenth  of  that  at  the  marine 
site  (45).  Specimens  were  exposed  to  the  atmosphere  above  the  high-water 
mark  by  attaching  them  to  a  wooden  wharf.  The  lagoon  site  (Section  2,1.11), 
where  specimens  were  partially  or  totally  immersed,  was  iomodiately  below 
tliis  wharf. 

2.1.9  Bonnv  River.  Part  Hare  girt 

This  was  the  immersion  site  in  the  harbour  area  at  Port  Haroourt, 
surrounded  by  mangrove  swamps  and  containing  decomposing  vegetation*  It 
was  a  brackish  tidal  crock,  about  forty  miles  up-river  from  the  sea,  and 
the  rise  and  fall  of  the  tide  was  up  to  five  feet.  The  salinity  of  the 
water  varied  from  1  to  2.5  per  cent  (see  Appendix  B).  Specimens  exposed 
to  'vind/water  conditions'  were  positioned  so  that  they  were  iranersed  at 
high  water  and  exposed  to  the  atmosphere  at  low  water.  'Totally  iimersed' 
specimens  were  placed  12  to  18  inches  below  the  lav-water  mark. 

2.1.10  Qpobo  Immersion  Site 

This  was  in  a  tidal  creek  south  of  Port  Haroourt  where  teredo 
activity  appeared  to  be  much  lower  than  in  tho  water  of  the  harbour  area 
at  Port  Harcaurt.  The  salinity  of  the  water  here  was  also  much  lower  than 
at  the  latter  cite,  varying  between  0.10  per  cent  NaCl  in  Kay  a»l  0.38  per 
cent  in  August  (9). 
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2,1.11  Lagoon  Site.  Lagoa 

This  v/as  the  iimersion  site  at  T.'ilmot  Point  (see  Seotion  2,1,8),  a 
baokv/ater  inside  the  Lagos  Lagoon,  During  the  v/ot  season,  a  large  area  of 
forest  oountry  drained  into  the  lagoon  giving  an  overlay  of  fresh  water. 

The  salinity  of  the  water  at  a  depth  of  five  feet  varied  from  about  0,24- 
per  oent  Na  Cl  in  the  rainy  season  to  about  2.5  per  oent  in  the  dry  months 
(December  to  Maroh)  (4b).  Specimens  were  exposed  at  this  site  under 
1  wind/wator  conditions'  or  'fully  immersed'  as  described  in  Seotion  2,1.9. 

2.2  Methods  of  Exposure 

Paints  were  normally  exposed  on  small  panels  of  netal  or  wood  supported 
on  stands  so  that  the  panels  f  aoed  south  and  Y/ere  at  an  angle  of  4-5°  to  the 
horizontal.  The  height  of  Ihe  specimens  abcrve  ground  level  varied  from  three 
to  five  feet.  Where  other  conditions  of  exposure  were  required,  details  are 
given  in  the  appropriate  sections  of  the  report.  The  stands  were  constructed 
of  steel  or  wood  and  the  panels  wore  fixed  in  suoh  a  way  as  to  avoid  bi¬ 
metallic  contact  cr  oonditions  v/hioh  would  affeot  the  normal  rate  of  deter¬ 
ioration  of  Ihe  paint  films.  The  method  of  fixing  the  panels  v/aa  particularly 
important  v/here  both  they  and  the  stands  v/ere  of  steel,  sinoe  any  direct 
contact  was  alv/ays  liable  to  lead  to  accelerated  corrosion  of  -the  paint  sub¬ 
strate  and  reduce  the  effective  life  of  the  paint.  In  suoh  oases,  the  method 
normally  adopted  was  to  grip  eaoh  corner  of  the  steel  panel  between  fibre 
v/ashers  attaohed  to  t  he  frame  by  steel  bolts,  care  being  taken  to  avoid  any 
contact  between  the  fixing  bolts  and  the  panels. 

In  testing  paints  in  the  Jungle  undergrowth  (for  resistanoe  against 
fungal  attack),  it  y/bs  fairly  oemmon  praotioe  to  expose  than  on  stands  in  a 
vertioal  position  to  minimise  the  deposition  of  extraneous  matter  on  the 
paint  film,  thus  eliminating  a  souroe  of  nutrient  for  fungus  which  Y/ould  lead 
to  confusing  results.  In  any  case,  in  the  absence  of  direct  sunlight, 
orientation  at  4-5°  and  facing  south  v/a a  unimportant. 

Painted  panels  for  exposure  under  Y/atcr  were  fixed  to  Y/ooden  or  steel 
frames  which  were  in  turn  securely  fastened  to  a  raft  or  to  a  rigid  structure 
suoh  as  a  Y/harf,  The  latter  method  was  used  Y/here  exposure  to  'wim^/water 
conditions'  (see  Section  2.1.9)  v/as  required. 

Photographs  of  some  of  the  specimens  on  exposure  are  given  in  Pigs.  11 
to  34. 

2.3  Meteorological  and  Hydrographic  Data 

At  the  ta/n,  Jungle  and  marine  sites,  records  of  maximum  and  ’inimum 
temperatures  and  relative  humidities,  maximum  solar  temperatures  (black  bulb 
in  v&ouo),  numbers  of  hours  of  sunshine  and  inches  of  rainfall  were  obtained 
from  standard  instruments  placed  near  the  specimens  cn  exposure.  Par  the 
desert  site,  r coords  y/oto  obtained  by  courtesy  of  the  Nigerian  MeteordLogioal 
Department  from  its  station  about  one  mile  from  the  exposure  site.  In  the 
base  depot  and  Jungle  undergra/th,  records  of  maximum  and  minimum  tempera¬ 
tures  and  relative  humidities  only  were  maintained.  All  these  records  were 
averaged  ever  ten-day  periods  and  produced  in  the  form  of  line  graphs  for 
eaoh  of  the  exposure  sites.  Typical  data  for  a  oanplote  year  (1957)  are 
given  at  'the  end  of  this  report. 

In  oenneotion  v/ith  the  anti-fouling  and  anti-toredo  paint  trials,  some 
hydrographic  data  for  the  Bonny  River,  Port  Haro  curt,  were  obtained  and 
figures  for  salinities,  pH  values  and  temperaturos  are  given  in  Appendix  L, 
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3.  ASSESSMENT  OP  DETERIORATION 


Deterioration  of  the  paint  films  was  assessed  by  visual  examination  at 
regular  intervals  during  exposure,  the  methods  adopted  being  based  on  the 
outdoor  exposure  assessment  procedure  of  the  Chemical  Inspectorate  at  its 
Glascoed  Station  (40  ).  Various  failures  of  the  paints  were  recorded  in 
terms  of  numerioal  units  0  -  4,  0  representing  no  change  and  4  a-  bad  failure. 
The  degree  of  gloss  of  the  film  was  assessed  as  follovra: 

0  -  High  (oellulose  or  enamel)  gloss 

1  -  Oil-paint  gloss 

2  -  Medium  gloss 

3  -  Eggshell 

4  -  Matt 

Defects  such  as  colour  range,  chalking,  cracking,  flaking,  blistering,  etc, 
were  recorded  using  the  folla/ing  scalej 

0  -  No  failure 

1  -  Very  slight  failure 

2  -  Slight  failure 

3  -  Definite  failure 

4  -  Bad  failure 

The  extent  of  bio;ogical  attack  was  usually  assessed  by  a  mycologist 
and,  where  possible,  the  spooies  of  fungus  were  identified. 


4.  pae:ts  applied  to  metal  surfaces 


4.1  Introduction 

Tho  point  systems  were  exposed  on  metal  substrates  at  various  sites  to 
examine  their  behaviour  under  different  conditions  cf  tropical  exposure. 
Details  of  the  paint  systems  tested  are  given  in  Appendix  A  and  some  of  the 
specimens  on  exposure  are  shown  in  Figs.  11  to  20. 

Tho  effectiveness  of  a  paint  qrstem  on  steel  was  assessed  mainly  by  its 
ability  to  prevent  rusting.  The  usual  factors  associated  with  degradation  of 
paint  (chalking,  blistering,  fading,  etc,)  were  also  noted,  but  a  measure  of 
the  protection  afforded  was  most  readily  obtained  by  assessing  the  rusting 
that  haJ  taken  place.  For  this,  measuring  the  area  affected  by  rusting  and/ 
car  rust  staining  right  be  sufficient  but  a  more  precise  evaluation  was 
obtained  by  weighing  panels  both  before  painting  and  after  stripping  point 
and  rust  at  the  end  of  the  exposure  period.  The  loss  in  weight  of  the  panels 
os  a  result  of  corrosion  sms  expressed  in  grams  per  100  sq.,  om  of  surface 
area.  After  stripping  the  residual  paint  with  jylene  (3,  13),  rust  was 
removed  by  soaking  tho  panels  for  fifteen  minutes  in  a  15  per  cent  solution 
of  sulphuric  acid  containing  0.4  per  cent  of  "Stannine"  inhibitor.  The  rate 
of  corrosion  of  unprotected  mild  steel  panels,  determined  in  the  same  manner, 
for  variews  exposure  sites  is  given  in  Table  2  (45). 


/Table  2 


Table  2 


Rate  of  Corrosion  of  Unprotected  iilld  Steel 


Exposure  Site  i 

Rate  of  Corrosion 

los3  in  g/100  om^/month 

Jungle  Clearing  ; 

0.10 

iiarine  i  50  yd 

5.60 

i.nrine  :  200  yd 

2.35 

Desert  Site 

0.028 

i/ilmot  Point  (Fisheries) 

0.33 

Lagoon  Site,  wind/v/ater 

j  6.7 

zone 

Lagoon  Site,  total 

immersion 

4.5 

i 

The  very  high  rate  cf  corrosion  at  the  marine  site  as  compared  with  the 
other  aerial  exposure  sites  was  caused  by  the  high  atmospheric  salinity  in 
the  vicinity  of  the  surf  beaoh.  At  this  site  in  particular*  the  normal 
sequenoe  in  the  breakdown  of  paint  films,  viz.  loss  of  gloss,  ohalking, 
cracking,  blistering,  etc,,  was  follaved  by  rusting  of  the  steel  substrate 
with  a  consequent  accelerated  breakdown  of  the  point. 

4.2  Individual  Trials 


4. 2. 1  Berkeley  Green  Berg erm as ter  Gloss  Enamel  with  Undercoat 
(Lewis  Berger  and  Sons,  Ltd.  ) 

This  enamel,  based  on  a  co-polyneri3ed  styrene  medium,  v/as  claimed  to 
have  better  gloss  retention  than  normal  glos3  paints.  To  examine  its 
behaviour  under  tropical  conditions,  tinplate  panels  v/ere  exposed  ax  three 
sites  in  Nigeria  for  periods  varying  from  eight  to  twenty-seven  months 
(Ref. 3).  The  panels,  6  inch  x  4  inch,  wore  painted  at  T.T.ii.  as  described 
in  Appendix  A.1,  and  were  exposed  as  shown  in  Table  3. 

Table  3 


Site 

Date 
'  Exposed 

Duration  of 
Exposure  (months 

Jungle  Clearing 

!  19.4.50 

1 

i  27 

Iiarine 

(50  yd  from  surf  line) 

|  6.6.50 

|  8 
\ 
i 

Marine 

j  (200  yd  from  surf  line) 

J  fa. 6.50 

8 

i 

.  Desert 

;  5.5.50 

:  13 

The  painted  tinplate  speoimens  behaved  in  a  manner  similar  to  the 
corresponding  wooden  panels  (see  Seotion  5.2.1)  as  regards  gloss  retention, 
colour  change  and  chalking  but  the  amount  of  superficial  algal  and  fungal 
growths  v/as  rather  less  than  on  the  latter.  After  six  months,  the  gloss 
had  almost  disappeared  and,  after  a  year,  total  loas  of  gloss  was 

/  accompanied 
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accompanied  by  heavy  chalking  at  the  sunny  sites.  Heavy  biologioal 
growth  developed  on  the  paint  exposed  in  the  Jungle, 

Although  this  material  '/as  not  tested  in  conjunction  with  other  gloss 
paints,  there  was  no  evidenoe  to  suggest  that  it  was  superior  to  the 
latter  in  its  gloss -retaining  properties. 

After  a  year's  exposure,  rust  had  farmed  in  small  blisters  on  some 
areas  of  the  panel  at  the  Jungle  site.  Slight  rusting  at  the  edges  of 
the  panel  after  five  months  exposure  at  the  marine  site  developed 
rapidly  and  spread  over  the  panel.  The  specimens  at  this  site  were  with¬ 
drawn  after  eight  months  exposure  when  rusting  was  assessed  a a  heavy.  At 
the  desert  site,  blistering  of  the  paint  was  reported  after  five  months 
and  slight  rusting  at  the  suspension  holes  after  eight  months;  at  this 
stage  the  blistering  had  disappeared.  No  further  development  of  rusting 
or  blistering  was  noted  during  the  remainder  of  the  trial  at  the  desert 
site. 

4.2,2  Pommel  Svnthetio  Enamel  Paint  with  Underooat 
7 Blundell  Spence  &  Co.  Ltd, ) 

The  effect  of  tropical  exposure  on  this  synthetic  enamel  over  an 
approved  underooat  was  investigated  by  exposing  painted  mild  steel  panels 
at  four  sites  in  Nigeria  for  eighteen  months  (15).  The  enamel  was  based 
on  a  long-oil  linseed  oil  pentaerythritol  alkyd,  pigmented  with  phthalo- 
cyanine  blue  and  lead  chrome.  Further  details  of  the  system  are  given  in 
Appendix  A. 2, 

The  panels  (6  inch  x  A  inch)  were  painted  at  T.T.E.  and  exposed  at 
the  marine  site,  both  30  and  200  yards  from  the  surf  line,  on  24.8. 53> 
in  the  Jungle  clearing  on  29.8.53,  and  in  the  desert  on  26.9.53. 

At  all  three  sites  the  painted  steel  panels  behaved  in  a  manner 
similar  to  the  corresponding  wood <21  panels  (sec  Section  5.2.2)  as  regards 
gloss  retention  and  colour  c  hange3,  but  there  was  no  fungal  attack  on  the 
steel  panels  at  the  Jungle  site.  At  the  Jungle  and  desert  sites  the 
specimens  remained  in  very  good  condition  except  for  dirt  collection  at 
the  former  and  loss  of  gloss  and  fading  at  the  latter.  The  gloss  however 
was  readily  restored  by  cleaning  and  polishing. 

No  rusting  of  the  panels  at  the  Jungle  clearing  or  desert  sites  was 
reported  throughout  the  trial.  At  the  marine  site,  however,  both  50  yards 
and  200  yards  from  the  surf  line,  rusting  commenced  along  the  edges  of  the 
panels  within  five  months  of  exposure.  At  the  50-yard  si  ,e  this  rusting 
continued  until,  after  18  months,  only  a  relatively  small  area  of  paint 
remained  in  the  centre  of  the  panel,  there  being  a  border  of  rust  one  inch 
wide  around  the  panel  and  several  rust  spots  in  the  central  area.  200 
yards  from  the  surf  line,  where  the  atmosphere  was  less  corrosive,  break¬ 
down  i/as  less  severe  and,  after  18  months,  rusting  was  still  limited  to  a 
quarter-inch  border  around  the  panel  with  several  rust  spots  towards 
the  oentre.  Figure  35  illustrates  the  steel  panels  after  eighteen  to 
nineteen  months  exposure  at  the  four  sites.  The  corrosion  at  the  two 
marine  sites  is  clearly  shown,  as  is  the  breakdown  of  the  paint  film  taking 
place  from  the  edges  invards.  This  suggests  that  adequate  edge  protection 
of  the  metal  panels  might  have  further  delayed  the  breakdown  of  the  paint 
film. 


The  protection  afforded  the  mild  steel  panels  by  the  paint  system  is 
shown  in  Table  4,  which  compares  the  total  corrosion  after  eighteen  to 
nineteen  months  exposure  for  the  painted  panels  with  the  monthly  rate  of 
corrosion  of  unprotected  mild  steel  at  the  sane  sites  (45 )• 
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Table  4 


Corrosion  Hate  of  ?alnted  and  Unoainted 
Mild  Steel  Panels 


i 

i 


i 

t 

1 


. . ~l 

Total  Corrosion  of  ! 

Site  ! 

1 

Painted  Panels  after  *• 

13/ 1 9  Months 
(j^100  om2)  1 

Jungle  clearing 

0.32  j 

Marine  (50  yards) 

25 

.’larine  (200  yards) 

i.9  : 

Desert 

0.34 

Corrosion  Rate  of 
Unprotected  Mild  j 
Steel  ! 

(g/lOO  cm?/ month.)  j 

0.10  | 

5.60 
2.35 
0.028 


4,2.3  General  Purpose  Paints  (Red  Hand  Compositions  Co. ) 

Two  paint  systems  on  galvanised  iron  and  three  systems  on  steel  panels 
were  exposed  for  two  years  at  the  marine  3ite  200  yards  from  the  surf  line 
(17).  On  galvanized  iron,  the  same  primer  and  underooat  were  used  in 
conjunction  with  two  different  aluminium  finishes;  as  the  trial  using 
steel  panels  was  designed  to  assess  the  relative  merits  of  three  different 
primers,  the  undercoats  and  topcoats  were  the  same  in  all  oases.  All 
painting  was  done  in  the  U.K.  and  the  panels  were  exposed  on  21,2.56. 
Details  of  the  paint  systems  are  given  in  Appendix  A. 3. 

At  the  end  of  the  trial,  the  paint  systems  on  galvanized  iron  were 
still  in  fairly  good  condition,  apart  from  moderate  chalking  and  a  slight 
breakdown  along  the  western  edge  in  the  form  of  blistering  and  flaking, 
and  white  corrosion  of  the  substrate. 

The  painted  steel  panols  conmenced  to  rust  along  the  western  edges 
and  the  paint  had  started  to  blister  in  this  region  after  six  months 
exposure.  Chalking,  first  observed  after  nine  months,  increased  consider¬ 
ably  towards  the  end  of  the  trial  and  all  systems  were  chalking  heavily 
when  the  panels  were  withdrawn  from  the  site.  After  two  years  exposure, 
the  edge  corrosion  effect  had  increased  considerably  along  the  western 
sides  of  the  panels  arid  rusting  had  begun  along  the  other  three  edges. 

Tills  heavy  rusting  along  the  edges  had  caused  delaminatdon  of  the  substrate 
and  considerable  flaking  and  blistering  of  the  paint  film.  Rust  staining 
had  spread  on  to  the  paint  film  from  the  western  edge  and  small  areas  of 
rust  blistering  could  be  seen  on  the  panel  surfaces.  The  specimens  lost 
all  their  original  gloss. 

No  significant  differences  wore  observed  in  the  behaviour  of  these 
different  systems  either  on  galvanized  iron  or  steel  substrates. 


4. 2. 4  War  Equipment  Paints  (Trial  sponsored  by  Ministry  of  Supply. 

Chemical  Inspectorate) 

This  was  a  trial  to  assess  the  general  behaviour  unler  tropical 
conlitions  of  paints  from  various  manufacturers,  formulated  to  the  C.I, 
specification  for  War  Equipment  Paints  (21 ),  A  list  of  the  paints  is 
given  in  Appendix  A.4. 

Ulld  steel  panels  (12  inch  x  12  inch)  ware  painted  in  the  U.K.  and 
exposed  in  a  Jungle  clearing  for  thirty-four  months.  Each  panel  was 
divided  by  a  vertical  line  into  two  equal  portions,  one  portion  being 
oovered  with  one  coat  of  primer  and  two  coats  of  the  finishing  paint 
and  the  other  with  two  finishing  ooata  only.  The  pointed  panels  were 
exposed  on  18.11.54.  , 

/At 
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At  the  end  of  the  trial  all  the  olivo  drab  finishes  shewed  oonsider- 
sole  fading  and  the  Arctic  white  finish  chalked  very  badly.  Deterioration 
had  taken  plaoe  on  the  halves  of  the  panels  on  whioh  no  primer  had  been 
used,  rusting  and  blistering  being  much  in  evidence.  The  other  half  of 
each  panel  which  had  been  treated  \/ith  red  cocide  primer  was  in  better 
condition.  The  Arotio  white  paint  deteriorated  mare  rapidly  than  the 
olive  drab  materials  and  showed  almost  complete  breakdown  after  thirty- 
four  months  when  used  without  a  primer.  Details  of  the  changes  are 
given  below. 

The  panels  painted  with  olive  drab  finishes  began  to  fade  after 
about  four  months  exposure  and  fading  increased  during  the  remainder  of 
the  trial;  after  approximately  one  year  most  of  them  were  assessed  as 
considerable  failures  in  this  respect.  All  the  olive  drab  finishes 
showed  slight  biologioal  attack  and  the  Arctic  white  finiah  darkened 
considerably  after  about  sixteen  months  as  a  result  of  heavy  dirt 
collection. 

Chalking  of  the  Arctic  white  finish  commenced  after  two  months  and 
was  assessed  as  heavy  after  two  years.  Only  negligible  chalking  of  the 
olive  drab  finishes  was  recorded  at  intervals  during  the  trial. 

Very  slight  oracking  of  Specimen  A4-1  began  after  sixteen  months 
exposure  and,  at  the  end  of  the  trial,  this  defeot  was  recorded  as  very 
slight  on  Specimens  A4-1,  3,  10,  11,  12  and  13  (all  olive  drab  finishes, 
with  or  without  primer,  manufactured  by  1 .0,1,  or  Lev/is  Berger).  No 
ohcoking  of  any  of  the  specimens  was  observed  at  any  time  during  the 
trial. 

At  the  enl  of  the  trial,  considerable  flaking  of  the  Arotio  white 
finish,  without  primer,  (specimen  A4-17)  was  recorded.  This  defeot  was 
also  noted  to  a  very  slight  extent  on  five  of  the  olive  drab  finishes, 
viz.  A4-2,  b,  9,  (with  primer)  and  A4-11  and  18  (without  primer). 

Towards  the  end  of  the  trial  very  slight  blistering  occurred  on  most 
of  the  spoointons  but  the  blisters  were  very  small  (1-2  mm).  Only  two 
speoimens  (A£k-4  and  7)  were  entirely  free  from  this  defect.  The  Arotio 
white  finish  (A4—8  and  17)  and  Specimens  A4-1  and  9  (olive  drab  finishes 
with  primer)  wore  rather  more  affected  than  the  others. 

Only  three  specimens  were  entirely  free  from  rusting  throughout  the 
trial,  A4-3,  4  and  7  (olive  drab  finishes  \/ith  primer).  The  remaining 
systems  with  primers  (including  the  Arctic  white  system,  A4-8)  did  not 
begin  to  rust  until  they  had  been  exposed  for  twenty-seven  months  and,  at 
the  end  of  the  trial,  were  generally  assessed  as  only  very  slight  failures. 
On  the  other  hand,  most  of  the  systems  without  primers  began  to  rust  after 
only  four  months  and  showed  a  fair  amount  of  rusting  at  the  end  of  the 
trial.  Notable  exceptions  were  A4-10  (clive  drab  -  I.C.I.),  which  did  not 
show  rusting  until  twenty-one  months  had  elapsed  and  was  only  a  very 
slight  failure  at  the  end  of  the  trial,  and  A4-17  (Arctic  white)  which  had. 
rusted  considerably  after  only  four  months  and  a  bad  failure  at  the 
end  of  the  trial  (Pig.3&), 

Considerable  dirt  collection  and  slight  water  spotting  were 
recorded  on  all  the  specimens. 

Generally,  the  paint  systems  without  primer  showed  deterioration 
after  almost  three  years  exposure  in  a  warm,  humid  climate,  rusting  and 
blistering  being  fairly  widespread.  One  system  Ydthout  primer,  A4-10 
(i.C.I.  Ltd.  Paint  Y/.E.,  O.D.),  was  significantly  better  than  the  others 
and  the  most  seriously  affected  of  all  waa  A 4-1 7  (E.  <&  P,  Richardson 
Paint  '7.E.,  A.D,,  Arctic  White).  Of  the  systems  with  priming  ooats,  A4-4 
(Lewis  Berger,  Paint  Vf.E,  A  J).,  Olivo  Drab)  and  A4-7  (Burt,  Bdtcn  and 
Hayward,  Paint  W.E,  A.D,,  Olive  Drab)  were  superior  to  the  others. 

/4.2.5 
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4.2.5  Ready  Mixed  Oil  Pewits  (Trial  sponsored  bv  Ministry  of  Supply. 

Chemical  Inspector. te) 

Nine  paints  formulated  either  to  the  then  existing  3.S.  specification 
or  to  the  proposed  new  draft  specification,  CR/PVC/8880,  were  exposed  at 
two  sites  for  almost  three  years  to  examine  their  behaviour  under  tropical 
conditions  (23).  Mild  steel  panels,  (2  inch  x  12  inch)  we  re  painted 
aooording  to  the  systems  shown  in  Appendix  A. 5,  one  set  being  painted  in 
the  U.K.  and  a  duplicate  series  at  T.T.E,  The  panels  were  exposed  in 
the  jungle  clearing  on  17.11.54  and  in  the  desert  on  2.12,54. 

In  general,  the  paints  to  the  draft  specification  were  in  a  slightly 
better  oondition  than  those  conforming  with  the  existing  B.S.  specifica¬ 
tion,  after  three  years'  exposure  to  warn/ humid  or  hoi/ toy  conditions. 

All  the  materials  faded  at  the  desert  site  and  mary  chalked  heavily. 

At  the  jungle  site  all  the  paint3  supported  heavy  biologic  a]-  growth. 

All  the  specimens  began  to  lose  gloss  at  the  desert  site  after  two 
to  five  months  exposure.  Further  slow  progressive  loss  occurred  during 
the  remainder  of  the  trial.  After  thirty-two  months,  all  the  Red  Oxide 
anl  Black  finishes  were  assessed  as  slight  failures  but  loss  of  glos3  on 
the  Light  Brunswick  Green  finishes  'was  rather  more  severe.  There  was  no 
appreciable  differ enoe  between  the  British  Standard  and  the  draft  specifi¬ 
cation  finishes  nor  between  panels  with  one  and  two  finisidng  coats.  At 
the  jungle  site  heavy  fungal  growth  and  dirt  collection  made  the  assess¬ 
ment  of  gloss  rather  difficult. 

Fading  of  all  specimens  commenced  at  the  desert  site  after  only  one 
months  exposure.  Severe  fading  of  all  the  Light  Brunswick  Green 
finishes  developed  fairly  rapidly  (Fie. 36)  and  at  the  end  of  the  trial 
the  draft  specification  formulations  nad  faded  rather  more  than  those 
formulated  tc  the  existing  B.S.  specifications.  Tne  Red  Oxide  and  Black 
finishes  had  generally  faded  only  slightly,  the  two-coat  systems  tending 
to  fade  rather  more  than  the  one-coat.  At  the  jungle  site,  all  the  ELaok 
finishes  faded  considerably  towards  the  end  of  the  trial.  The  Red  Oxide 
specimens  were  reported  to  be  fading  after  four  months  exposure  but  this 
was  no  longer  observed  at  seven  months  when  darkening  first  became 
evident;  tlds  inoreased  during  the  remainder  of  the  trial  until  all  the 
Red  Oxide  finishes  were  assessed  as  bod  failures  in  this  respect.  Both 
the  onc-coat  Light  Brunswick  Green  systa.i3  (A5-11  and  13 )  showed  consider¬ 
able  fading  while  the  corresponding  two-coat  systems  (A5-12  and  14) 
darkened  considerably. 

Biological,  growth  at  tl»  jungle  site  commenced  during  the  first,  few 
months,  and  at  the  end  of  the  trial  all  speoimers  had  a  fairly  substantial 
and  uniform  coating  of  mail!  and  algal  growth  associated  with  copious 
dirt  and  organic  debi is  adhering  to  the  surfaoes  (Fig.40).  The  growth 
was  generally  dark  in  colour,  consisting  of  a  mixture  of  various  types  of 
myoelia,  spares,  algal  oells  and  filaments.  The  only  fungi  identified 
were  Gliooladium  roseum  and  Penioillium  lilacinum. 

At  the  desert  site,  chalking  of  all  specimens  commenced  after  Wo  to 
six  months  and,  in  most  oases,  was  fairly  severe  at  the  end  of  the  trial. 
Specimens  showing  particularly  heavy  chalking  were  A5-10,  12,  14  and  18, 
but  A5-1,  7,  8,  9  and  15  shoved  this  defect  to  only  a  slight  degree. 
Generally,  the  Wo-coat  systems  chalked  more  heavily  than  the  one-coat 
and  the  finishes  based  on  the  draft  specification  less  than  those  to  the 
B.S.  Specifications , 

Slight  cheoldng  of  t./o  specimens  at  the  Jungle  site  (A5-4  and  6) 
aiid  Wo  at  the  desert  site  (A5-6  and  18)  occurred.  System  A5-5  checked 
rather  more  extensively  at  the  desert  site.  Most  of  the  paints  affeoted 
by  checking  were  Red  Cad.de  finishes  and  all  of  them  were  B.S.  Specifica¬ 
tion  paints. 

/Considerable 
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Considerable  cracking  of  both  panels  of  systems  A5-5  and  11  and 
slight  oraokLng  of  one  panel  of  system  A5-17  had  taken  plaoe  before  the 
panels  were  put  on  exposure.  The  latter  '..’as  exposed  at  the  jungle  site; 
the  duplioate  of  this  system  exposed  at  the  desert  site  was  in  good 
condition.  At  the  end  of  the  trial  five  more  panels  at  the  jungle  site 
had  oraoked:  A5-5,  6,  11  and  12,  were  assessed  as  bad  failures  (Fig. 39) 
and-  A5-3>  A,  13  and  17  as  slight.  (These  were  all  B.S.  specification 
paints  exoept  A5-15)*  The  entire  surfaces  of  two  of  the  former  (A5-6  and 
12)  were  oovered  with  oraoks  (Fig, 37).  At  the  desert  site,  five  more 
panels,  apart  from  A5-5  and  11,  showed  cracking  at  the  end  of  the  trial 
but  it  was  only  very  slight.  The  systems  affected  -were  A5-6,  12,  13,  17 
and  18  (all  B.S.  specification  paints  exoept  A5-13). 

At  the  jungle  site,  three  specimens  (A5-10,  15  aid  16)  showed  very 
slight  flaking  and  one  (A5-2)  considerable  flaking  at  the  end  of  the 
trial.  The  latter  (two  coats  Postons  Red  Cxide  to  draft  specification) 
began  to  flake  after  only  four  months  exposure.  Three  specimens  (A5-13> 
16  and  18)  blistered  very  slightly  towards  the  end  of  the  trial;  A5**2 
commenced  to  blister  after  sixteen  months  but  was  assessed  as  only  a 
slight  failure  at  the  end.  Blistering  on  A5“17  (one o oat  of  black  finish 
to  B.S.  specification)  was  first  observed  after  over  two  years  exposure 
but  it  developed  rapidly  and  this  specimen  was  regarded  as  a  considerable 
failure  at  the  end. 

At  the  desert  site,  three  panels  (A5-12,  13  and  18)  rusted  very 
slightly  and  one  (A5-1l)  considerably.  With  the  exception  of  A5-11,  the 
rusting  was  not  recorded  until  the  last  stages  of  the  tidal.  At  the 
jungle  site,  eleven  panels  showed  rusting  at  the  end  of  the  trial,  seven 
only  very  slightly  (A5-2,  5,  6,  13,  15.  16  and  18).  Rusting  'was  heavier 
on  the  other  four  (A5-4,  1i,  12  and  17;  and  was  associated  with  the 
oracking  of  the  paint  films.  Host  uf  the  panels  at  this  site  did  not 
shew  any  rusting  until  they  had  been  exposed  far  over  two  years. 
Generally,  rusting  at  both  site3  was  associated  more  with  paints  formu¬ 
lated  to  the  B.S.  specifications. 

The  most  successful  systsn3  'were  A5-1 ,  7,  8  and  14  (til  formulated 
to  proposed  nev  draft  specification)  and  the  worst  were  A5-11,  12,  5  and 
6  (all  B.S.  specification  paints). 


4. 2, 6  Ready  lixed  Oil  Paints  (2nd  Trial  sponsored  by  Ministry  of  Supply . 

Chemical  Inspectorate )  *™ 

This  was  an  extension  of  the  previous  trial  (see  Section  4.2,5),  The 
same  paint  systems  were  used  (Appendix  A. 5)  but  in  this  part  of  the  trial, 
all  the  mild  steel  panels  were  painted  in  Nigeria  and  tested  for  only  two 
years  (27).  The  panels  were  exposed  in  the  jungle  clearing  on  8.3.56  and 
in  the  desert  on  9. 3 .56. 

The  results  obtained  did  not  confirm  those  of  the  previous  section, 
since  there  was  no  significant  difference  between  paints  to  the  existing 
B.S.  specification  and  tho3e  formulated  to  the  revised  draft  specification. 

All  specimens  oorunenced  to  lose  gloss  after  one  to  three  months  at 
both  exposure  sites,  although  in  the  jangle  clearing  the  loss  was,  at 
least  partly,  a  result  of  considerable  dirt  collection.  This,  together 
vith  the  heavy  biological  growth  which  developed,  made  assessments  at  the 
Jingle  site  difficult  throughout  the  trial.  The  initial  gloss  rapidly 
disappeared  at  the  desert  site  and  after  about  six  months  no  trace  of  it 
remained  on  most  specimens.  Systems  A5-5  and  6  ware  slightly  better  than 
the  rest. 
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All  speoimens  began  to  fade  after  about  six  months  at  the  desert 
site,  and  after  two  years  all  the  Light  Brunswick  Green  panels  showed 
heavy  fading.  The  Red  Oxide  specimens  were  only  moderately  and  the  Black 
finishes  only  slightly  affected  in  this  respect.  At  the  jungle  site, 
slight  fading  of  all  the  specimens  was  reported  during  the  first  three 
months  and  again  after  twenty-one  months,  but  slight  darkening  after 
about  a  year  was  recorded.  However,  the  assessment  of  colour  change  at 
thi3  site  was  complicated  by  the  dirt  collection  and  fungal  growth  whioh 
developed. 

Very  heavy  dirt  collection  and  a  considerable  amount  of  biological 
growth  was  reported  on  all  the  specimens  in  the  jungle  clearing.  The 
latter  consisted  of  a  mixed  algal  and  fungal  coating,  mainly  superficial, 
and  v/as  in  close  association  with  organic  debris  adhering  to  the  surfaces. 

Chalking  commenced  at  the  desert  site  after  four  to  six  months 
e;cposure  and  at  the  end  of  the  trial  v/as  moderate  to  heavy  on  all  panels 
except  A5"‘l.  Tho  lattor  (one  coat  Postans  Red  Oxide  to  draft  specifica¬ 
tion)  shewed  this  defect  only  slightly. 

Very  slight  oheoking  wa3  reported  on  four  speoimens  (A5-4,  7*  15  and 
17)  after  approximately  one  years  exposure  at  the  Jungle  site  but  it  was 
not  detected  at  the  end  of  the  trial..  System  A5-5  and  11  showed  slight 
oheoking  at  the  final  inspection}  slight  checking  of  systems  A5-12  and  14 
and  heavy  checking  of  A5-6,  noted  early  in  the  trial,  later  developed  into 
cracking.  No  oheoking  van  observed  at  the  desert  site.  At  the  end  of 
the  trial,  two  panels  at  the  jungle  site  (A5-1C  and  14)  showed  slight 
cracking  and  one  (A5-6)  severe  cracking  (Fig,  41 ).  Tho  latter  (two  coats 
of  Postans  Red  Oxide  to  the  B.S,  specification)  also  cracked  slightly  at 
the  desert  site.  Very  slight  flaking  of  two  speoimens  at  the  jungle  site 
occurred  (A5-7  and  9).  At  the  desert  site,  very  slight  blistering  of 
five  panels  (A5-3,  5,  6,  14  and  18)  observed  in  the  early  stages  of  the 
trial  disappeared  soon  afterwards  and  v/as  not  recorded  again. 

At  the  end  of  the  tidal  time e  of  the  Light  Brunswick  Green  panels  at 
the  Jungle  site  (A5-H,  12  and  14  (Smith  .jid  Walton))  had  rusted  very 
slightly. 

Only  one  system  (A5-6)  showed  severe  breakdovm  and  this  v/as  in  the 
form  of  cracking. 


4.2.7  Paints  for  Harbour  Use  (Rcbcrt  Bcv/ron  &  Co.  Ltd.) 

Pour  paint  systems  considered  suitable  f>.r  tropical  harbour  instal¬ 
lations  v/ero  exposed  at  the  to'.m  site,  Port  Harcourt,  for  21  months  and 
at  tho  harbour  site  for  19  months  (32).  Details  at’  the  systans  are  given 
in  Appendix  A.  6:  they  were  applied  to  mild  steol  panels  6  inch  x  4  inch 
at  T,T.d,  and  v/ero  exposed  at  Port  Harcourt  on  11,10,56  and  at  the 
harbour  site  on  20.12,56. 

All  the  paints  lost  gloss  and  chalked  but  there  v/as  no  serious 
breakda/n  of  any  system.  The  metallic  paint  appeared  to  be  the  most 
satisfactory. 

Tho  non-metallic  paint  systems,  A6-1 ,  2  and  3  started  to  lose  gloss 
after  three  to  six  months  closure  and  at  the  tarn  site  very  little 
remained  after  twenty-one  months.  At  the  harbour  site  the  first  two 
systems  shov/ed  only  slight  loss  of  gloss  after  eighteen  months  but  A6-3 
v/as  rather  worse  in  this  respect.  The  metallic  paint  system  (A6-4) 
shw/od  no  loss  of  gloss  during  the  first  fifteen  months  anl  at  the  end 
of  the  trial  it  was  only  slight  at  both  sites. 
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Fading  of  systems  A6-1 ,  2  ard  3  commenced  after  about  six  months  and 
at  the  town  site  became  heavy  on  all  three.  At  the  harbour  site,  systems 
A6-1  and  3  were  only  slightly  faded  after  eighteen  months;  A6-2  had  faded 
rather  more.  The  surfaces  of  all  the  specimens  at  both  sites  colleoted  a 
considerable  amount  of  dirt  but  thi3  \ib&  mainly  superficial  and  easily 
wiped  off.  After  six  months  exposure,  a  biologioal  examination  showed  the 
presenoe  of  the  fungus  Pullularla  so.  on  all  the  panels  but  the  growth  was 
only  light  and  the  paint  films  were  not  damaged. 

Systems  A6-1 ,  2  and  3  commenced  to  chalk  after  about  sir  months,  and 
at  the  end  of  the  trial  heavy  ohailking  of  all  three  were  reoorded.  System 
A6-4  chalked  only  slightly  at  the  tom  site  but  rather  more  at  the  harbour 
site. 


No  serious  breakdown  of  any  of  the  systems  in  the  form  of  chalking, 
cracking,  flaking,  blistering  or  rusting  was  recorded  throughout  the  trial. 


4,2,8  Experimental  Metaliio  Paints  (~.f,  and  S,  Leigh.  Ltd, ) 

Two  metallic  paints  were  exposed  for  two  years  at  four  different  sites 
to  compare  the  performance  of  a  conventional  aluminium  paint  with  one  in 
which  the  main  pignent  was  micaceous  iron  oxide  (33)*  The  paints,  details 
of  which  are  given  in  Appendix  A.7»  were  applied  to  3teel  panels  8  inch  x  6 
inch,  both  at  T.T.E,  and  in  the  U.K.  The  panels  were  exposed  in  the  desert 
on  5«6.56,  at  the  town  site  on  12,6.56,  in  the  Jungle  clearing  on  29.6.58, 
and  at  the  marine  site  200  yards  from  the  surf  line  on  18, 7.56. 

Both  systems  wer  very  successful  even  under  the  highly  oorrosive 
conditions  of  the  marine  3ite,  and  during  the  tiro  years  exposure  only  very 
minor  changes  were  noted  in  the  specimens.  Slight  charges  of  colour 
observed,  were  probably  connected  with  the  dirt  which  colleoted  on  the 
surfaces,  especially  at  the  Jungle  and  desert  sites.  Slight  ohnlking  of 
both  systems  was  recorded  at  the  desert  site  but  A7-2  (micaceous  iron  cod.de) 
chalked  rather  more  towards  the  end  cf  the  trial  at  the  marine  site. 

System  A7-1  (aluminium)  blistered  slightly  at  the  marine  site  during  the 
latter  stages  cf  the  trial.  On  the  wiiolc,  the  micaceous  iron  csdde  paint 
proved  to  be  slightly  superior  to  the  one  based  on  aluminium. 


4.2.9  Commercial  Paints  (Internationa  Paints.  Ltd,) 

This  was  a  trial  to  assess  the  behaviour  of  commercial  paints  under 
hot  damp  tropical  conditions  (35 )•  The  paints,  which  are  described  in 
Appendix  A.8,  were  applied  to  mild  steel  panels,  12  inch  x  6  inch,  in  the 
U.K.  and  were  exposed  far  eighteen  months  at  Port  Harcourt  town  site. 

The  date  of  exposure  \/as  17»1.57» 

Slight  ci large s  of  colour  and  considerable  loss  of  gloss  and  chalking 
occurred,  but  othend.se  there  was  no  serious  breakdown. 

All  specimens  lost  their  initial  high  gloss  fairly  rapidly;  after 
nine  months  it  had  been  lost  almost  completely  in  most  oases.  Only  two 
systems,  the  green  and  black  Sunlighi  Enamels  (a8»9  and  10),  showed  any 
superiority  in  gloss  retention,  having  lost  only  a  slight  amount  of  gloss 
after  nine  months.  They  had  however  lost  rather  more  at  the  end  cf  the 
trial. 

Most  of  the  specimens  appeared  to  fade  to  sane  extent  during  the 
initial  stages  of  the  trial,  but  darkening  was  reoorded  on  sane  (especially 

/the 
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the  white  and  aluminium  finishes),  Ha/ever,  the  assessment  of  change  of 
colour  V7as  influenced  to  ncme  extent  by  loss  of  gloss  and  dirt  collection. 

Very  slight  fungal  growth  developed  on  the  white  finishes  and  rather 
mare  on  the  red  oxide  and  P.C.  rod.  The  green,  black  and  aluminium 
panels  did  not  appear  to  support  fungal  or  algal  growth,  The  short  oil 
alkyd,  white  speoimen  (A8-14)  developed  a  superficial  oovering  of  heavy 
green  algal  growth  (Fig, 42). 

Host  of  the  finishes  began  to  clialk  after  about  four  months  exposure. 
However,  the  two  aluminium  3ystem3  (a8-6  and  12),  although  shelving  very 
slight  chalking  during  the  first  few  months,  did  not  exhibit  this  defect 
at  all  at  the  end  of  the  trial.  After  eighteen  months,  all  the  red  cocide 
and  white  panels  './ere  chalking  considerably,  as  were  all  the  'Episeal1 
finishes  with  the  exception  of  tne  aluminium. 

No  serials  breakdown  of  any  of  the  paint  films  ocourred  in  the  farm 
of  oheoking,  oraoking,  flaking,  blistering  or  rusting  during  the  whole 
period  of  exposure. 

During  the  course  of  this  trial  the  hardness  of  some  of  the  paint 
films  (A8-3,  5#  11  and  14),  was  measured  by  the  standard  soratoh  teat 
apparatus,  in  which  gradually  increasing  weights  were  applied  to  a  ball- 
ended  stylus  which  was  drown  slowly  over  the  painted  surface,  the  load 
causing  penetration  of  the  film  being  determined.  The  resistance  to 
impact  of  the  same  specimens  was  also  measured  by  dropping  loaded  Bteel 
balls  on  to  the  surface  from  increasing  heights  until  fracture  of  the 
film  occurred.  These  tests  were  carried  out  on  extra  specimens  supplied 
by  the  sponsors  at  the  request  of  T.T.E,  in  an  attempt  to  evaluate  the 
use  of  objective  physioal  methods  for  assessing  paint  film  deterioration. 
It  was  faindthat  the  hardness  of  the  films  did  not  change  signifioantly 
during  the  eighteen  months  exposure;  the  two  'bpiaeal'  finishes  (A8-3 
and  5)  were  slightly  harder  than  either  of  the  others  both  before  and 
after  exposure.  The  resistance  to  damage  by  inpact  of  all  four  specimens 
decreased  during  the  eighteen  months  exposure,  the  decrease  of  A8-1 L 
(short  oil  alkyd,  white)  being  large  and  rapid  and  of  A8-3  (Epii.ote  ester, 
green)  only  slight.  The  other  two  were  intermediate  in  value. 


4.2,10  Chlorinated  Rubber  Faints  fTretol  Ltd.) 

This  trial  was  carried  out  in  two  parts  (3,  12)  and  was  designed  to 
study  the  effect  of  chlorinated  rubeur  as  a  vehicle  of  anti-coirosion 
paints.  The  paints  were  applied  at  T.T.E.,  as  described  in  Appendix  A.  9, 
to  mild  steel  panels  4  inch  x  2  inch,  and  the  panels  were  then  exposed  to 
the  corrosive  atmosphere  of  a  tropical  surf  beach  for  fifteen  months  and 
immersed  in  lagoon  water  of  lav  salinity  for  ten  months.  Details  of 
exposure  arc  given  in  Table  5, 
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Table  5 


Site 


i  i.Iarine 

;  (50  yd  from  surf  line) 


!  i.Iarine 

'  (200  yd  fran  surf  line) 


:  Uilmot  Point,  Lagos 

i  Lagoon  Site,  Lagos 
(v/ind/water  zone) 

:  Lagoon  Site,  Lagos 
!  (total  immersion) 


Date 

,  Duration  of  1 

Expired 

Exposure  (months)  | 

|  28.4.52 

1  ’5 

'  28.4.52 

i 

:  22.9.53 

j  10  j 

21.9.53 

;  10  f 

!  21.9.53 

!  11 

The  paint  system  appeared  to  be  very  effective  in  its  oarrosion- 
inhibiting  properties  under  severe  ocnditions  of  exposure. 

During  the  first  nine  months  exposure  at  the  marine  site,  very  little 
deterioration  of  the  paint  occurred  apart  from  slight  darkening  of  the 
odour.  However,  after  twelve  months,  extensive  checking  had  developed  aid 
at  the  50-yard  site  there  was  also  some  oraoking.  Slight  blistering  and 
small  rust  spots  associated  with  the  blisters  had  appeared  at  both  the 
50-yard  and  200-yard  sites.  After  fifteen  months,  the  system  shewed  severe 
oraoking  (Fig. A3;  but  blistering  was  3till  only  slight  and  the  panels 
shaved  only  slight  corrosion. 

The  specimens  on  aerial  exposure  at  Wilmot  Point,  Lagos  remained  in 
vary  good  condition  throughout  the  ten  months  exposure  period  (Fig. 45). 

In  the  wind/ water  zone  at  the  lagoon  site,  the  general  condition  of 
the  paint  appeared  good  after  ten  months  (Fig,  45).  The  surface  beoame 
slightly  infested  with  barnacles  after  three  months  but  there  was  little 
further  increase  in  fouling  during  the  remainder  of  the  trial.  When  the 
specimen  was  withdrawn  from  exposure,  about  two  per  cent  of  the  surface 
was  covered  with  small  blisters  caused  by  rusting  of  the  substrate  under 
the  paint  film.  When  the  barnacles  were  removed,  it  was  found  that  the 
paint  film  had  been  damaged  where  they  had  been  attached  ai.i  rusting  had 
commenced  at  the  damaged  areas. 

The  panel  totally  immersed  at  the  lagoon  site  became  much  more 
heavily  encrusted  with  barnaoles,  about  seventy-five  per  cent  of  the 
surfaoe  being  ocvered  after  eleven  months.  As  in  the  oase  of  the  wind/ 
water  exposure,  rusting  had  commenced  at  the  areas  where  the  barnacles  had 
been  attached.  Where  tho  paint  was  still  visible,  it  was  in  good  oonditicn 
and,  on  removal  of  the  point  film,  it  was  found  that  the  steel  below  these 
areas  of  unfouled  paint  was  still  completely  free  from  corrosion. 

The  protection  conferred  to  the  mild  steel  panels  by  the  paint  system 
is  shown  in  Table  6,  which  compares  the  total  corrosion  after  the  panels 
wore  withdrawn  from  the  exposure  sites  with  the  monthly  rate  of  corrosion 
of  unproteotod  mild  steel  at  the  same  sites  (45). 
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Table  6 


Corrosion  Rate  of  Painted  and  Unpaint ed  Steel  Panels 


Exposure 

Site 

Total  Corrosion  of 
Painted  Panels 
(j^IOO  cm^) 
(Exposure  time  in 
brackets) 

Corrosion  Rate  of 
Unprotected  illd 
Steel  (g/ 100  om2/ 
month) 

I.Iarine  :  50  yd 

C.71  (15  months) 

5.60 

Ilarine  i  200  yd 

0. 56  (15  months) 

2.35 

T.llmot  Point 

0.40  (lO  months) 

0.33 

Lagoon  s  wii^/) 

1  water) 

C.25  (3  months) 

1.61  (10  months) 

6.7 

Lagocn  i  total) 
inmersion) 

0.45  (3  months) 
14*82  (ll  months) 

4.5 

In  the  wind/water  zone  of  the  lagoon  site  \A lere  corrosion  of 
unprotected  mild  steel  is  higher,  the  protection  afforded  by  the  paint 
was  much  greater  than  in  the  totally  ionersed  condition.  However,  the 
high  corrosion  rate  in  the  latter  case  was  undoubtedly  influenced  by  the 
activity  of  the  barnacles  mentioned  above. 


4.2.11  'Avar o'  Silica/Graphite  Paint3  (C.K.  Averill.  Ltd.) 

This  trial  was  also  carried  cut  in  two  parts  (7.  13  )j  painted 
panels  were  exposed  at  the  same  sites  (Seotion  4.2.10;  to  observe  the 
effect  of  paints  containing  silica  and  graphite  on  the  oorrosion  of  steel 
under  tropical  conditions.  illd  steel  panels,  4  inch  x  2  inch,  were 
painted  at  T.T.E.  as  described  in  Appendix  A.  10  and  exposed  as  shown  in 
Table  7. 

Table  7 


Site 

Late 

j  Puration  of 

Exposed 

Exposure  (months) 

ilarine 

26.4.52 

i 

(50  yd  from  surf  line)  j 

1 

ilarine 

20.4.52 

i  15 

(200  yd  from  surf  line) 

i 

i.ilmot  Point,  Lagos 

22.9.53 

i  « 

Lagoon  Site,  Lagos 

21.9.53 

;  ic 

(win^water  cone) 

» 

t 

Lagoon  Site,  Lagos 

21.9.53 

;  11 

(total  immersion) 

! 

The  results  showed  that  the  paints  provided  very  limited  protection 
to  steel  exposed  to  corrosive  surf  beach  atmospheres  and  immersed  in 
water  of  low  salinity. 

All  the  speoimens  exposed  at  the  marine  site  faded  slightly  and  lost 
most  of  their  gloss  during  the  first  three  months,  System  A10-5  being  the 
most  affected. 

At  this  stage,  slight  breakdown  of  the  systems  had  commenoed,  as 
evidenced  by  lust  staining  along  the  we  stern  edges  of  most  panelB. 

After  three  months  at  the  30-yard  site.  System  A10-1  (primer  only) 
sfywed  the  most  serious  breakdown  in  the  farm  of  considerable  blistering 
and  rusting  and  Syctan  A10-2  (primer  and  underooat  only)  showed  seme  flaking. 
System  A10-3  (silica/ graphite,  medium  grey  finish  with  primer  and  underooat) 
generally  appeared  to  provide  the  best  protection.  After  twelve  months 
most  panels  showed  fairly  heavy  rusting,  approximately  fifty  per  cent  of 
the  surfaces  being  affeoted,  although  the  rusting  was  much  less  severe  at 
the  200 -yard  site  (Fig, 44  shows  specimens  after  fifteen  months  exposure). 

At  this  site,  no  cracking  of  the  paint  films  was  apparent  but  slight 
blistering  developed  an  A10-2,  3,4  and  5,  At  the  50-yard  site,  blistering 
and  cracking  were  in  evidence  on  all  panels  especially  rourd  the  edges. 
Breakdown  of  most  of  the  systems  appeared  to  have  developed  at  the  edges 
and  spread  inwards  but  A10-5  was  rusted  fairly  uniformly  over  about  70  per 
cent  of  the  surface. 

During  the  first  three  months  at  V.'ilmot  Point  there  was  little 
deterioration  except  for  rusting  of  panel  A10-1 .  For  the  remainder  of  the 
specimens,  rusting  ccmnenoed  muoh  later  and  was  mainly  oonfined  to  the 
edges  of  the  panels.  After  ten  months  about  70  per  cent  of  the  surface  of 
A10-1  vaa  rusted  and  the  remainder  were  moderately  rusted  (5  -  25  per  cent 
of  the  surfaces).  There  was  no  noticeable  difference  in  the  protective 
effeot  of  the  four  finishes  (Fig.  45). 

At  the  lagoon  site,  the  specimens  in  the  wind/water  zone  and  those 
fully  lrmicraed  had  oommenccd  to  rust  after  three  months  and  ware  beginning 
to  foul  with  barnacles.  After  ten  months,  barnacles  cowered  about  75  per 
cent  of  the  panels  and  heavy  rusting  had  developed.  There  was  no  appreci¬ 
able  difference  in  the  appearance  of  the  specimens  (Fig. 45). 

The  protection  conferred  on  the  steel  panels  by  the  paint  systems  is 
ahcr.m  in  Table  8,  which  compares  tiie  total  corrosion  after  the  panels  were 
withdrawn  from  the  exposure  sites  with  the  monthly  rate  of  corrosion  of 
unprotected  mild  steel  at  the  same  sites  (45). 
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Table  6 


air. tod  Steel  Pane 


Exposure  Site 


larine  j  50  yd. 


Marine  j  200  yd 


hi'ilmot  Point 


i  Total  Corrosion  of  Painted  Panels 
(g/100  om2) 

(Exposures  time,  in  months, 

|  in  brackets ) 

!a10-1  IA10-2  JA10-3  'A10-4  iAI  0—5  iA10-6 


Corrosion  Rate  of 
i  Unprotected 
mid  Steel 
j  (g/l00om2/mth) 


fUU-1  jAIU~£  jAIU-J  AlU-i*.  2  lATU-O  J 

2.2*6  i  0,47  [  1.6-1  j  1.61  j  3.15!  2.19  I 

/  4  c  \  1  /.IcS  /  4  C  \  I  (  4cM  ^4E  \  • 


0.3? |  0.18  i  0,35  i  0.54'  0.20  I  0.26  ! 
(15)!  (15),  (15)  (15)!  (15)!  (15)  ; 

•  : . '  >  - 

3.02!  1.191  1.56i  O.83;  2,87  i  2.08 
(10)|  (10)'  (10) j  (10)  (10)  (10)  j 


Lagocn  j  wlnd/vrater  '  0.40 1  0.46  '  0.56  0,94*  3.17}  0.44!  6.7 

i  (3)_i  (3)!  J3)*  f5)  j  j3)|  j3): 

*20.83  il4.85ll8.03  (18.63  ,'10.35  110.15  l 
(10)|  (I0)jjl0)  (10)  j  (10)  (10)  | 

j  Lagoon  j  total  !  -  ;  2.95!  0.46;  -  1  -  2.80  s  4.5 

Immersion  |  1  (3):  (3)  |  I  |  (3)  ! 

i  -  »  1  •  1—  •  •  1 

!  19.40!-  23.71,32.50  121.33,23.28; 

;  (11)'  .  (ID  (ID!  (11)!  (ID  , 


It  will  be  observed  in  Table  7  that  the  extent  of  corrosion  of  the 
painted  panels  was  generally  higher  at  7ilr..ot  Point  than  a*  the  mare 
highly  corrosive  marine  site  (50  yard  compound).  This  anomalous  result 
may  be  explained  by  the  fact  that  the  painting  and  siting  of  the  specimens 
were  carried  out  at  different  times  and  the  panels  at  v.rilmot  Point  may 
have  been  subjoot  to  splashing.  Corrosion  at  ’lilnot  Point  was  comparable 
with  that  which  would  be  esepootod  vdth  unpainted  mild  steel  exposed  far  the 
same  period.  This  indieatc3  no  protection  by  the  paint  system. 


mEL! 


Panels  (Trial  sponsored  by  the  Inter- 


es  Panel  for  Co-ordination  of  Resoarch  and  Development  on 


ta_  and  Varnishes 


Various  paint  systems,  listed  in  Appendix  A. 11,  were  exposed  for 
three  years  in  the  jungle  clearing  and  the  progress  of  deterioration  was 
reoorded  (2).  The  paints  were  applied  in  the  U.K.  to  mild  steel  and 
aluminium  panels,  12  inch  x  6  lnoh,  and  were  exposed  on  28.5.48. 


The  least  protection  on  steel  was  provided  by  the  single-coat  aystan 
IL.6119  and  the  two-coat  system  EL. 5517/6030,  The  other  two-ooat  systems 
were  also  poor.  The  three-ooat  system  IL. 611^/6113/6114  gave  the  best 
protection  of  all  but  the  other  three-ooat  systems  were  also  good. 


The  single-coat  systems  EL, 6114  and  DL.6119  provided  the  least 
proteotion  on  aluminium.  Some  breakdown  also  ocourrod  '..1th  the  single¬ 
coat  systems  EL.6116,  DL.6117,  EL. 6116  and  EL. 6121,  but  PL, 6123  and 
EL.6130  provided  good  protection  as  single  coats,  Generally',  there  was 

/little 
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little  to  ohoose  'between  the  two  and  throe-coat  systems  on  aluminium.  They 
all  gave  good  protection  with  the  exception  of  EL, 6120/6121  'which  showed 
slight  breakdown. 

All  the  speoimens  lost  gloss  and  the  initial  glossy  surfaces  had 
beoane  matt  after  three  ycar3  exposure.  Disool duration  was  a  fairly 
general  fault  in  the  initial  stages  of  the  trial  and  most  of  the  finishes 
had  faded  after  three  years.  The  most  seriously  affeoted  in  this  respect 
were  those  with  paints  EL. 6123  and  EL.6O3O  as  the  top  coats,  vizt  A11-7, 

8  ,  20,  21,  22  and  23.  There  wore  signs  of  fungal  growth  after  six  months 
on  most  of  the  surfaoes  and,  after  two  years,  fungal  growth,  which  was 
mainly  superficial,  had  developed  on  all  but  throe  cf  the  specimens. 
Pestalotia  ap.  and  Pullularia  so.  were  the  predominant  fungi  identified. 

The  speoimens  which  wore  free  of  fungus  at  this  stage  were  A11-7»  14  and  23, 

Chalking  was  a  common  defect  and  was  present  in  varying  degrees  on  all 
speoimens.  The  paints  which  chalked  most  heavily  were  IX. 6114,  EL.6118, 

EL, 6116  and  DL.6123.  EL. 6114  ocmmenced  to  ohalk  after  only  four  months, 
and  after  twelve  months,  all  but  one  of  the  panels  (A11-5)  showed  some 
chalking.  Generally,  the  paint  EL, 6117  chalked  least. 

C hooking  was  confined  to  paint  DL.6116  (specimens  A11-4,  15  and  16), 
being  most  extensive  on  the  stoel  panel  (All -4).  Cheokii^  was  first 
observed  after  only  four  months  exposure  and  at  the  end  of  tte  trial  it  had 
developed  into  alight  oracking  on  all  three  speoimens. 

Flaking  had  commenced  on  five  specimens  after  twelve  months  exposure, 
viz:  A11-^,  8,  17,  18  and  22.  After  three  years,  flaking  was  heaviest  on 
A11-8,  17,  18  and  22  but  was  also  present  onA11-2,  6,  11,  12,  13  and  23. 

Blistering  was  in  evidence  to  sane  degree  on  all  the  speoimens  at  the 
end  of  the  trial,  and  even  before  the  panels  were  placed  on  exposure  it  was 
recorded  on  all  the  specimens  coated  with  EL.6116,  DL.6117,  EL. 611 8  and  the 
two  aluminium  panels  with  DL, 6030  (All-22  and  23).  After  twelve  months, 
all  but  A11-1  and  12  shaved  blistering.  Paint  EL. 6123  was  least  affeoted 
at  the  end  of  the  trial. 

After  twelve  months  exposure,  the  blistered  areas  of  two  of  the  steel 
panels  (A1 1-5  and  8)  had  developed  considerable  rusting  and  there  was 
slight  rusting  on  All -6.  After  three  years,  there  was  heavy  rusting  of 
A11-5  and  8,  slight  rusting  of  All -6  and  7  and  only  very  slight  rusting  of 
A11-2,  3  aid  4.  Only  one  steel  panel  (A11-1)  was  free  from  this  defect. 

Of  the  paint  systems  on  aluminium  panels,  All-10  (EL. 6114,  sicgle-ooat 
system)  broke  davn  almost  completely  after  about  eighteen  months  and  large 
areas  of  the  underlying  aluminium  shaved  white  corrosion.  After  twenty-one 
months,  corrosion  of  the  substrate  had  commenced  under  the  paint  on  three 
more  panels  (All -18,  19  and  16).  At  the  ad  of  the  trial,  seven  of  the 
fifteen  aluminium  panels  shewed  corrosion  of  the  underlying  metal.  This 
was  heavy  on  All -10  and  17  (single-coat  systems),  where  there  was  almost 
a  complete  breakdavn  of  the  paint  film,  and  less  heavy  on  All-12,  14,  16, 

18  and  19  (all  single-coat  systems  except  All-18  which  was  the  two-ooat 
system  EL, 61 20/61 21 ), 


4.2.13  Painted  Light  Gauge  Steel  Panels  (Trial  sponsored  b.v  the  Trooioali- 
sation  Panel  of  the  mnlalgy  pf  Supply  lletal  Finishing  Committee 

This  was  part  of  a  comprehensive  trial  of  ferrous  and  non-ferrous  metals 
protected  by  surface  treatments  (fc).  Light  gauge  steel  panda  treated  in 
various  ways  were  painted  with  ccraercial  general  purpose  paints  designated 
"good"  aid  "poor"  quality  and  were  exposed  at  two  sites  for  two  years.  The 

/paints 


paints  were  applied  to  the  panels  (6  inoh  x  4  inch)  in  the  U.K.  and  were 
exposed  in  the  jungle  olo&rlng  on  8.5 .51,  and  at  the  marine  site,  200 
yards  from  the  surf  line,  on  23,5.51. 

At  the  junglo  site  most  -of  the  painted  panels  remained  in  good 
oondition  throughout  the  trial,  slight  rust  only  occurring  on  seme  of  the 
panels  with  the  thinnest  metal  ooatinga  beneath  the  paint.  This  rusting 
va3  mostly  associated  with  "poor"  paint.  At  the  marine  site,  heavy 
rusting  ocourred  on  many  of  the  panels  with  thin  metal  coatings:  there 
was  little  distinction  bet\/cen  the  "good"  and  the  "poor"  materials. 
Specimens  exposed  at  the  marine  site  inside  a  ventilated  box  remained  in 
very  good  condition  with  only  a  trace  of  rust  on  two  of  the  specimens 
with  "poor  paint". 


4,2.14  Painted  Steel  Plates  (Trial  sponsored  by  the  British  Iron  and 
Steel  Research  Association  in  collaboration  vdth  Ihe  Ministry 
of  Supply  Metal  Finishing  Committee) 

This  trial  was  arranged  to  investigate  the  effect  of  the  type  of 
finishing  coat,  primer  and  pre treatment  of  metal  on  the  protection  of 
steel.  The  treatments,  which  are  described  in  Appendix  A.  12,  were  applied 
in  the  U.K.  to  a  tee]  plates  (15  inoh  x  10  inoh)  and  exposed  at  two  sites 
for  eight  and  a  half  years  (19).  The  plates  were  exposed  on  23.12.48  in 
the  Jungle  clearing  and  on  28.11.48  at  the  marine  site  200  yards  from  the 
surf  line. 

The  greatest  deterioration  wa3  associated  with  primer  336/3  but, 
otherwise,  there  was  very  little  correlation  between  the  extent  of 
deterioration  and  the  typo  of  paint  used  at  either  exposure  site. 

At  the  jungle  site,  rusting  was  confined  to  the  pickled  steel  panels 
and  none  of  the  metal  -coated  specimens  showed  any  deterioration  other  than 
slight  blistering  and  flaking  of  the  protective  paint.  On  moot  of  the 
pickled  panels  fine  blisters  appeared  inr.edlately  after  exposure  and  the 
blistering  became  modorate-to-hoavy  after  two  years.  This  was  followed 
by  3cme  flaking  after  about  three  years.  Fine  blisters  also  appeared  on 
the  tome-ooatod  and  aluminium-sprayed  panels  at  an  early  stage  and  the 
former  showed  slight  flaking  after  about  seven  years,  The  paint  on  all 
the  galvanized  panels  showed  fine  blistering  shortly  after  exposure  and 
flaking  beoame  severe  at  the  edges  of  two  of  them  (A12-20  and  24)  after 
seven  years.  All  the  pickled  panels  started  to  rust  during  the  first 
year  and  this  was  accoripanied  by  considerable  rust  staining  of  the  paint. 
The  amount  of  rust  on  the  panels  thereafter  remained  fairly  cons -ant  during 
the  remainder  of  the  trial.  The  aluminium-sprayed  and  galvanized  panels 
remained  free  from  ru3t,  but  slight  runt  stainiiig  of  one  of  the  term- 
coated  specimens  (A12  -  18)  was  observed  after  seven  and  a  half  years.  No 
white  corrosion  products  of  the  metal  ooatinga  on  the  panels  was  observed 
throu^aout  the  trial.  After  three  years,  all  the  specimens  had  heavy 
licnenous  and  algal  growths  on  their  surfaces  and  this  made  subsequent 
observations  on  the  condition  of  the  paint  film3  difficult  and,  perhaps, 
not  very  aocurate.  The  amount  of  growth  fluctuated  '.dth  the  seasons  but 
remained  generally  as  a  complete  mat  for  the  remainder  of  the  trial. 

Finish  403  was  associated  with  t  he  heaviest  and  402  \dth  the  lightest 
biological,  grcr.rths. 

At  the  marine  site,  the  pioklud  steel  rusted  heavily  and  rusting  had 
oommenoed  on  the  tcrne-coatcd  panels  at  the  end  of  the  trial.  All 
specimens  shewed  various  degrees  of  finking  of  the  paint  film.  Chalking 
of  most  of  the  finishes  commcnoed  after  about  throe  months  and  beoame 
generally  heavy  as  the  trial  pre greased.  Krosion  of  mnny  of  the  paints 
was  also  evident  at  the  end  of  the  trial.  Blistering  was  reported  on  all 
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speoimens  on  at  least  one  ocoasion  during  the  trial,  tho  least  affected 
in  this  respeot  being  three  of  the  aluminium-coated  panels  (A12-13»  15 
and  17)  ■which  all  showed  fine  blistering  on  only  one  occasion.  All  tho 
pickled  panels  shaved  varying  degrees  of  blistering  and  flaking,  the 
former  having  commenced  almost  ironodiately  after  being  exposed  and  the 
latter  after  about  throe  years.  The  paint  was  flaking  on  all  speoimens 
at  the  end  of  the  trial.  Rust  and  rust  staining  of  the  paint  surfaces 
appeared  on  all  the  piolded  specimens  within  a  few  weeks  cf  exposure  and 
this  increased  steadily  throughout  the  trial.  The  amount  of  rust  on  the 
various  specimens  differed  considerably;  at  the  end  of  the  trial,  from 
five  to  fifty  per  cent  of  the  surface  of  most  panels  was  affected  by 
rusting.  Slight  rusting  of  the  terne-coated  speoimens  commenced  after  one 
year  (A12  -  18)  and  three  years  (A12  -  19),  and  although  it  inoreasod 
somewhat  during  the  remainder  of  the  trial  it  did  not  become  serious. 

The  aluminium-sprayed  and  galvanized  panels  remained  free  from  rust 
throughout  the  trial,  White  oorrosion  products  appeared  on  all  the  metal- 
coated  panels  at  sane  time  during  the  trial;  they  were  very  friable  and 
washed  off  easily  and  were  only  recorded  when  tho  speoimens  were  inspected 
after  a  dry  spell  of  woathor.  On  some  speoimens,  more  than  twenty-fivw 
per  oont  of  the  surface  was  covered  with  these  white  oorrosion  products 
at  intervals  during  the  trial  but  all  speoimens  were  free  from  them  when 
the  trial  ended. 

When  arranged  according  to  the  extent  of  rusting,  the  pickled  panels 
(i. e.  without  a  protective  metal  coating)  fell  into  the  following  orders 

Jungle  Sites  A12  -  1  (least  rusting),  10,  6,  11,  2,  7,  3,  9,  12,  8,  A 
and  5  (most  rusting), 

Marino  Sites  A12  -  3  (least  rusting),  2,  11,  1,  12,  A,  8  and  7  (most 
rusting). 

These  results  indicate  that,  at  both  sites.  Primer  336/3  is  the  least 
effective  in  preventing  rusting  and  Finish  403  is  the  least  eff eotivo  of 
tho  finishing  coats.  Finish  i|01  'fas  associated  with  the  least  rusting  at 
both  exposure  sites. 


A.  2. 15  Priming  Schemes  for  Metallic  Coatings  (Trial  sponsored  bv  the 
British  Iron  and  Steel  Research  Association) 

Tho  effect  of  type  of  priming  paint  on  the  protection  of  steel  was 
investigated  by  exposing  painted  panels  and  fabricated  specimens  of  complex 
shape  (Fig,  18)  at  the  marine  site  far  nineteen  months  (30 ),  Normally  such 
a  trial  shall  d  last  several  years  but  it  I-ai  to  be  terminated  prematurely 
because  of  the  closure  of  T.T.E. 

The  pro  treated  panels,  15  inch  x  10  inch,  and  complex  shapes  were 
painted  at  T.T.E.  as  shavn  in  Appendix  A,  13  and  were  exposed  200  yards  from 
the  gurf  line  on  10. 1,57, 

The  metal -sprayed  panels  shaved  no  breakdown  of  the  metal  coatings  and 
only  a  few  paint  failures,  the  latter  being  confined  to  fine  blisters  and 
erosion  of  the  point  on  seme  of  the  alurniniur.*-sprayed  panels  (Fig. 46).  Of 
the  uncoated  steel  panels,  those  which  had  been  grit-blasted  and  painted 
ahavod  far  fewer  point  failures  than  those  on  which  tire  pre- treatment  had 
been  piokling,  weathering  and  wire-brushing  (Fig.  47). 

Of  the  painted  complex  shapes  (all  of  v/hioh  were  metal  coated)  only 
those  on  which  Primer  589  was  used  si  wood  any  breakdown.  This  was  most 
severe  on  the  aluminium-sprayed  specimen  (A13  »  19),  oonsidercble  oorrosion 
of  the  metal  coating  having  commenced  (Fig,  18), 
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Of  the  four  priming  piinta  tested,  Primer  589  was  by  far  the  least 
satisfactory  in  providing  protection  for  both  metal-sprayed  and  unooated 
steel  panels  ard  canplex  shapes.  When  painting  the  specimens  it  had  been 
observed  that  this  primer  was  very  difficult  to  mix,  was  too  thick  for 
easy  brush  application,  and  dried  or  at  least  skinned  over  too  rapidly  to 
allow  a  good  finish  to  bo  obtained.  There  were  no  obvious  diff  eronoe3 
in  the  protective  properties  of  the  other  three  primers  during  the 
nineteen  months  exposure  period. 


4.2.16  Protective  Paints  for  Structural  Steel  (Jenson  and  Nicholson  Group) 

The  behaviour  cf  commercial  paint  systems  for  the  protection  of 
structural  steel  under  tropioal  conditions  was  assessed  by  exposing 
specimens  at  four  sites  in  Nigeria  for  about  seventeen  months  (36 ).  The 
paint  systans,  'which  are  desoribed  in  Appendix  A.  14,  were  applied  to  mild 
steel  panels  12  Inch  x  6  inch  at  T.T.E.  and  were  then  exposed  at  the  town 
site  and  in  the  jungle  clearing  on  7.2.57,  in  the  desert  on  8.2.57*  and 
at  the  marino  site  200  yards  from  the  surf  line  on  9.2.57. 

There  was  a  very  marked  loss  of  glosr  and  slight  fading  on  all 
speoimens  at  the  town,  marine  and  desert  sites  which  oould  be  attributed 
to  the  effect  of  strong  sunlight;  at  the  jungle  site,  the  gloss  soon 
become  obscured  with  biological  growth  mid  dirt  collection,  and  the  finish 
appeared  to  darken  as  a  result  of  staining.  All  the  speoimens  soon  shewed 
chalking  at  the  tom,  marine  and  desert  sites  and  this  defect  was 
generally  assessed  as  severe  at  the  erd  of  the  trial.  Slight  cracking  of 
speoimens  A,  ,  -  1  (red  lead  primer)  and  A14  -  3  (red  lea^white  load 
primer)  at  the  town  ard  marine  sites  and  of  A14  -  3  at  the  Jungle  site 
developed  towards  the  erd  of  the  trial;  no  crooking  was  reported  at  the 
desert  site.  Rusting  of  specimens  A14  -  1  and  3  oommenc ed  at  the  town 
site  after  thirteen  months;  after  seventeen  months,  it  'was  still 
generally  slight  but  rather  heavier  on  A14  -  3  than  on  A14  -  1.  At  the 
more  highly  corrosive  marine  site,  rusting  of  all  three  systans  oarmenoed 
after  about  ten  months  and  at  the  erd  of  the  trial  was  generally  fairly 
well  advanced,  all  three  systems  being  :r»re  or  less  equally  affected. 

No  rusting  was  observed  at  the  jungle  or  desert  sites. 

In  general.  System  A14  -  2  (zinc  ohronatc/rod  oxide  primer)  appeared 
to  provide  rather  more  protection  ttein  did  the  other  two,  being  free  from 
cracking  at  all  sites  ard  preventing  rusting  at  the  town  site  for  seven¬ 
teen  months.  However,  at  the  marine  site,  it  showed  no  superiority  over  the 
other  two  systems  in  resisting  the  onset  and  development  of  corrosion  of 
the  metal. 

The  read  lead  and  red  lua<ywhite  lead  primers  originally  supplied  by 
the  manufacturer  fcr  this  trial  wore  unsatisfactory  as  regards  drying 
properties,  and  further  supplies  had  to  be  obtained  before  it  was  possible 
to  adhere  to  the  painting  schedule,  viz,  twenty-four  hours  drying  between 
each  coat. 


4.2.17  Admiralty  Paint  Systems  (Trial  sponsored  b.v  Admiralty  Chemical 
Department) 

Fourteen  paint  systems  comprising  combinations  of  two  primers,  a 
standard  underooat  aid  seven  fonrulaticns  of  a  staid  aid  topcoat  voro 
exposed  on  a  tropioal  avsrt  beach  for  over  throe  years  (2C).  The  paint 
systems, listed  in  Appcrdix  A.15*  were  applied  in  the  U.K.  to  steel  panels 
12  inch  x  12  inch  aid  these  were  exposed  120  yards  from  the  surf  line  on 
20.2,54.  /The 
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The  systems  with  Red  Lead  primer  were  generally  in  a  tetter  condition 
than  those  with  Cretan  Rustodian,  but  little  difference  between  the  seven 
modifications  of  the  tqpooat  was  apparent. 

Most  of  the  specimens  commenced  to  chalk  after  three  to  four  months, 
although  four  of  them  (A15  -  3*  4,  13  and  14)  were  free  from  this  defeot 
or  only  slightly  affected  during  the  first  twelve  months  exposure.  At 
the  end  of  the  trial,  A15  -  6,  7»  10,  11,  12,  13  and  14  showed  only  slight, 
and  the  remainder  heavy,  chalking.  During  the  first  seven  months,  all  the 
panels  with  the  exception  of  A15  -  13  showed  slight  blistering;  thi3 
became  generally  heavy  towards  the  end  of  the  trial  on  all  specimens  but 
rather  less  severe  on  A15  -  2,  10,  12  and  14.  All  specimens  showed  oracking 
at  the  end  of  the  trial  and  this  defect  was  particularly  severe  on  A15  -  4, 
6,  10  and  12  where  the  craoks  generally  followed  the  brush  marks.  These 
four  specimens  come  need  to  crack  after  only  three  months  exposure.  On 
the  other  hand,  A15  -  13  did  not  show  this  defect  at  all  during  the  first 
three  years  and  was  only  slightly  affected  at  the  end  of  the  trial. 

Rusting  was  apparent  on  all  panels  after  only  two  months  exposure 
and  progressively  increased  for  the  remainder  of  the  trial.  Rusting 
generally  oommenced  at  the  edges  of  the  panels  and  spread  inwards  until 
five  to  eight  per  cent  of  the  surfaces  of  the  Red  Lead  and  approximately 
ton  per  cent  of  the  surfaces  of  the  Cream  Rustodian  specimens  were  affeotod. 
The  latter  were  also  heavily  rust  stained  over  about  ninety-five  per  oent 
of  the  surface , 

Flaking  of  two  of  the  specimens  with  Rod  Lead  primer  (A15  -  7  and  11 ) 
and  of  several  of  the  Cream  Rustodian  specimens  occurred  towards  the  end 
of  the  trial. 


4.2.18  Service  Paint  Systems  (Cellon.  Ltd. ) 

Thirty-four  Sorvico  paint  systors  on  netrds  used  in  aircraft  equipment 
were  exposed  for  throe  and  a  half  years  on  a  tropical  surf  beach  (39).  The 
paint  systems,  which  are  listed  in  Appendix  A.16,  were  applied  in  the  U.K. 
to  substrates  of  steel,  ondmium- plated  steel,  dun  ini  un,  and  magnesium. 

These  were  then  exposed  100  yards  from  the  sum’  lino  on  9.1.52. 

After  two  years,  some  of  the  steel  ponds  had  disintegrated  and  at  the 
end  of  the  trial  the  rest  wore  very  heavily  rusted.  On  non-ferrous  systems, 
assessment  of  the  relative  merits  of  different  paints  was  ^cmplioated  by 
the  widely  differing  amounts  applied  (Sec  Appendix  A.16).  Aluminium 
panels  to  which  both  a  primer  and  an  undercoat  had  been  applied  were  still 
in  good  condition  at  the  end  of  the  trial;  those  with  a  primer  only  were 
not  so  good.  The  magnesium  panels  were  all  corroding  heavily. 

The  results  obtained  in  this  trial  ore  more  conveniently  divided  under 
the  various  substrate  headings  as  follows: 

(i)  Aluminium  Chalking  on  these  panels  was  usually  heavy  and  wide¬ 
spread  with  the  exoeption  of  A16-1  and  4  (D.T.D.  766A  Finish)  where  it 
developed  to  only  a  slight  extent.  All  specimens  showed  sane  blistering 
at  some  stage  but  it  was  generally  only  slight,  Sxcep  tions  were  A16-2, 

5,  7  and  11  (D.T.D,  63B,  Grey  Finish)  where  fairly  heavy  blistering  had 
developed  at  the  enl  of  the  trial.  The  best  in  this  respect  wore  A16-12, 
13  and  14  (C.S,  2354  Underooat  and  O.s.  2D00E,  Grey  Finish).  The  sub¬ 
strate  cf  specimens  A16-2,  5,  7  and  11  (D.T.D.63B,  Grey  Finish)  showed 
heavy  white  oorrosion  after  eight  months,  and  durix*?  the  last  year  of  the 
trial  A16  -  1  and  4  (D,T.D,766A  Finish)  beoamc  fairly  extensively 
oorroded.  The  remaining  apeoimens  showed  only  a  negligible  degree  of 
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ooxrosion,  Speoimen  A1C-11  (D.T.D.63B)  yr&a  the  only  one  which  flaked 
to  any  substantial  degree. 

On  aluminium,  therefore,  the  finishing  coat  D.T.L.63B,  Grey  was 
the  least  successful,  showing  very  1  narked  blistering  and  oorroaion  of 
the  metal.  Of  the  other  two-ooat  systems  tested,  the  finish  D.T.D. 

766A  was  somewhat  better  but  began  to  ahav  sane  breakdown  after  about 
a  year?  finishes  D.T.D. 827,  Grey,  D.T.D. 235A  and  S.097,  Grey  provided 
good  protection  for  three  and  a  half  years.  The  three-ooat  systans, 
as  might  be  expected,  provided  the  best  protection  of  all.  The  type  of 
primer  used  appeared  to  have  little  effect  on  the  protective  qualities 
of  the  paint  systems  on  aluminium, 

(ii)  Stool  /J.1  the  atoel  panels  ’..ere  heavily  rusted  at  the  end  of  the 
trial  and  many  wore  beginning  to  disintegrate  (Fig.49).  Systems  A16-15 
to  20,  with  a  primer  and  finishing  coat  only,  wero  the  first  to  fail  and, 
in  moat  cases,  there  was  complete  breakdown  of  the  paint  film  and  heavy 
rusting  after  little  more  than  a  yecr.  Of  these  two-coat  systems,  the 
most  successful  wero  A16-20  (Primer  S.X.41,  Finish  D.T.D.827,  Grey)  and 
A16-16  (Primer  S.5179,  Finish  D.T.D.827,  Grey),  The  multi-coat  systems 
(A16-21  to  27),  made  up  of  two  priming  coats,  one  under-coat  and  two 
finishing  ooats,  provided  slightly  mere  protection  but  all  of  these 
we  re  heavily  rusted  after  two  years.  .'.1(5-23  delayed  the  onset  of 
rusting  longer  than  the  others  but,  otherwise,  there  was  little  to 
choose  between  the  systems,  lusting  of  all  the  steel  panels  commenced 
so  soon  (after  about  two  months  in  most  cases)  and  became  so  extensive 
that  the  assessment  of  stiver  defects  of  the  paint  soon  became  impossible. 
However,  there  appeared  to  be  no  significant  difference  between  the 
various  systems  during  the  initial  stages  of  the  trial. 

None  of  these  paint  systems  applied  to  steel  was  particularly 
successful  in  protecting  the  metal  against  corrosion  at  the  marine 
site,  and  two-ooat  systems  consisting  of  primer  and  finish  only  were 
virtually  useless. 

(ill)  dar.neaium  The  paint  systems  applied  to  the  three  magnesium 
panels  differed  only  in  the  primer  used,  in  each  case  the  undercoat 
being  SX.44,  Brown  and  tho  finishing  ooat  D.T.D. 63B,  Grey.  Chalking 
conmenced  on  all  after  two  to  three  months  and  became  heavy  after  about 
a  year.  Severe  blistering  developed  oon  A16-2I;,  (primer  S.5179)  hut  it 
was  generally  only  slight  on  A16-29  and  30  (primers  S.4853  an*1  S.X.44). 
After  only  four  months,  flaking  conr.enced  on  A16-28  but  not  until  the 
last  year  of  the  trial  on  A16-29  axvi  30,  In  all  cases,  corrosion  of 
the  substrate  commenced  after  about  a  year  and  became  heavy  +owards 
the  end  of  the  trial;  A16-28  was  the  most  seriously  affected. 

Primer  S.5179  therefore  appeared  to  be  the  least  satisfactory, 
but  the  thickness  of  coat  applied  was  considerably  less  than  for  the 
other  two.  There  was  no  significant  difference  between  the  perform¬ 
ances  of  Miners  S.4853  and  S.X.44. 

(iv)  Cadmium-Plated  Steel  V/hite  corrosion  of  the  plating  metal  and 
rusting  were  heaviest  on  Alt-32,  On  A16-33,  slight  white  oorroBion 
had  appearod  at  the  end  of  the  trial  but  rusting  was  absent,  while  on 
A16-31,  heavy  white  corrosion  but  only  slight  rusting  had  developed. 

In  one  respeot,  viz,  'flaking1,  A16-33  was  inferior  to  the  others. 

It  was  generally  slight  on  Alo-31  and  32  but  severe  on  A16-33* 

Although  ths  results  indicate  tliat  Primer  S.X.41  provided  the 
most  protection,  the  weight  applied  was  almost  three  times  greater 
than  in  the  oase  of  the  other  two. 
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4.2.19  Paint  Systems  on  Light  Alloy  (Trial  sponsored  bv  the  Inter-Sarvisea 

Reaearoh  GronpV  ~~ 

Pour  types  of  paint  were  expose!  to  hot  dry  conditions  at  a  desert 
site  in  Nigeria  for  three  months  (10).  Light  alloy  panels  8  inch  x  6  inch 
were  eaoh  painted  in  two  sections,  one  of  'which  was  designated  "wet"  to 
signify  that  this  portion  had  been  wetted  during  the  application  of  the 
paint  to  simulate  rain.  Reference  numbers  of  the  paints  are  given  in 
Appendix  A.  17  but  no  information  on  the  type  of  paints  was  available 
exoept  that  they  wero  required  to  Cellulose,  Light  Aluminium  to  D.T.D.766A, 
and  to  be  rapidly  and  completely  removed  with  solvents  without  damage  to 
the  oeluloBo  finish.  Painting  was  done  in  the  U.K.  and  the  panels  were 
exposed  in  the  desert  on  24.12.53. 

Very  little  deterioration  took  place  during  the  short  exposure 

period. 


Before  exposure,  the  "wet"  half  of  each  specimen  generally 
presented  a  rather  more  mottled  appearance  than  the  other  half.  After 
three  months  exposure,  slight  chalking  of  the  blue  and  red  paints 
(A17-3  to  6)  was  recorded,  the  latter  being  rather  more  affected  than  the 
former;  the  "wet"  halves  of  these  systons  (A17-3  uxl  5)  chalked  rather 
more  than  the  other  portions.  The  blue,  rod  and  black  paints  all  showed 
slight  loss  of  gloss. 


4.2.20  Car  Finishes  (Trial  sponsored  b.v  Messrs.  F.I.A.T.  Motors  of  Turin) 

This  trial  was  arranged  to  examine  the  resistance  to  tropical 
exposure  of  various  paints  used  for  oar  finis! dng,  and  to  study  the 
car  relation  between  artificial  woathcrcneter  testing  and  natural  weathering 
in  the  trppios  (ll).  Eleven  types  of  oar  finishes,  listed  in  Appendix  A.  18, 
were  exposed  for  six  months  at  three  sites  in  Nigeria.  The  finishes  were 
applied  in  Italy  to  ;nild  steel  and  light  alloy  panels,  5  inch  x  3  inch. 

These  were  exposed  in  the  Jungle  clearing  on  29.10.53,  in  the  desert  on 
17.11.53*  and  at  the  marine  site  50  yards  from  the  surf  line  on  25.10.53. 

At  all  the  exposure  sites,  the  specimens  were  exposed  at  30°  to  the 
horizontal  facing  south  instead  of  the  usual  orientation  of  45°.  This  was 
in  accordance  with  the  general  practice  followod  by  the  sponsors. 

The  sponsors  also  exposed  a  similar  set  of  panels  in  a  weather cmeter 
at  the  P.I.A.T.  Laboratories  in  Turin,  for  p  total  of  five  hundred  hours,  to 
a  oycle  consisting  of  sixty-four  minutes  exposure  to  light  alone  and  sixteen 
minutes  to  light  and  water  spray.  After  this  treatment,  the  finishes  shewed 
little  deterioration;  thtre  was  a  slight  loss  of  gloss  but  this  was 
restored  by  polishing  (Pig, 50). 

The  condition  of  the  specimens  at  the  Jungle  and  desert  sites  also 
remained  good  throughout  the  six  months  exposure  and  little  difference 
between  the  various  finishes  was  apparent.  At  the  Jungle  site,  a  light 
surfaoe  covering  of  algal  growth  developed  during  the  first  month  and 
ebsoured  the  initial  3I0SS.  This  growth  increased  scmcw;iat  during  the 
following  five  months  (Fig. 50).  At  the  desert  site,  there  was  little 
chango  in  any  of  the  specimens  apart  from  slight  loss  of  gloss  of  A18-10 
(Orange  Tractor  Finish). 

After  one  months  exposure  at  the  marine  site,  all  the  steel  panels 
(A13-1  to  10)  showed  slight  rusting  and  there  was  vary  slight  blistering 
on  all  but  A18-8  and  9  (lacquers).  At  this  stage,  A18-10  shewed  also  sane 
oraoking  and  flaking  of  the  paint  but  these  defects  \«re  largely  oonfined 
to  the  edges.  The  breakdown  of  the  paint  film  (in  the  form  of  blistering 
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and  oraoking)  and  mating  of  the  panels  progressed  rapidly  during  the 
rerairxler  of  the  trial.  This  generally  spread  inwards  from  the  edg03, 
hut  in  the  case  of  A18-10  extensive  rustic  developed  over  the  whole 
3urfaoe  of  the  panel.  The  latter  specimen  deteriorated  much  more  rapidly 
than  the  others.  After  six  months  all  the  steel  panels  shewed  heavy 
rusting  associated  idth  blistering  and  cracking  of  the  paint  finishes 
(Fig, 51 ).  Host  of  the  paint  had  flaked  away  fran  A18-10,  resulting  in 
heavy  rusting  and  disintegration  of  the  underlying  metal. 

The  painted  light  alloy  panel  (Finish  to  D.T.D.772)  remained  in  very 
good  condition  throughout  the  trial  apart  from  slight  loss  of  gloss  and 
rust  staining  from  the  securing  bolts. 

Of  all  the  paints,  the  Orange  Industrial  Tractor  Finish  gave  the 
least  protection  and  the  Finish  to  D.T.D.772  on  light  alloy  the  best. 
Apart  from  this,  there  v/as  little  to  choose  be  to  eon  the  various  systems. 


5.  PAINTS  AFH.ISD  Tf  ..'OOP  SURFACES 


5.1  Introduction 

Exposure  trial3  aC  points  on  wood  substrates  were  conducted  at  various 
sites  in  Nigeria.  Hie  types  of  paint  involved  are  detailed  in  Appendix  B, 
and  photographs  showing  some  of  the  specimens  on  exposure  are  given  in 
Figs.  11,  12,  13,  18  and  21-26. 

5.2  Individual  Trials 


5.2.1  Berkelv  Green  Borgermaster  11  or. a  Enamel  with  Undercoat 
(Lewis  Berrer  and  Sons  Ltd",} 

This  was  the  same  enamel  a3  that  applied  to  tinplate  panels  in  the 
trial  described  in  Section  4.2.1,  It  was  baaed  on  a  co-pdlymeri3ed 
styrene  medium  and  was  o!  aimed  to  have  better  gloss  retention  than  normal 
gloss  paints.  To  examine  it3  behaviour  under  tropical  conditions,  painted 
Iroko  wood  panels  were  exposed  at  tiiree  different  sites  in  Nigeria  for 
periods  varying  frem  twelve  to  twenty-seven  months  (3).  The  panels, 

6  inch  x  4  inoh,  wore  painted  at  T.T.E,  as  described  in  Appendix  A.1  and 
were  exposed  as  sham  in  Table  9. 


Table  9 


Site 

Date 

Exposed  | 

Duration  of 
Exposure  (months) 

j  Jungle  Clearing  ; 

19.4.50  ! 

27 

|  liarine 
j  (50  yd  from 

surf  line)  j 

6.6.50  j 

] 

1 

12 

1  Narine 

'  (200  yd  fran  ; 

1  surf  line) 

6.6,50  ! 

« 

12 

! 

1  Desert 

5.5.50 

15 

/Although 
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Although  this  enamel  was  not  tested  in  conjunction  with  other  glos3 
paints,  there  was  no  evidence  to  show  that  the  presence  of  oo-polymerised 
styrene  had  imputed  increased  durability  in  gloss.  Loss  of  gloss  was 
fairly  rapid  at  all  the  exposure  sites  and  after  six  months  the  initial 
high  gloss  had  almost  entirely  disappeared.  After  a  year,  total  loss  of 
gloss  was  accompanied  by  heavy  ohalking  at  the  sunny  sites.  There  was 
some  disoolcwration  after  one  year  at  the  jungle  and  marine  sites,  the 
original  green  colour  having  assumed  a  more  pronounced  blue  t  int. 

Moderate  ohalking  occurred  after  five  months  and  heavy  ohalking  after 
eight  to  twelve  months  at  the  marine  and  desert  sites.  Algal  and  fungal 
growths  rapidly  developed  on  the  paint  at  the  jungle  site,  a  oontinuous 
film  oovering  the  surfaoe  after  about  nine  months  exposure,  and  it 
subsequently  beoame  very  heavy.  The  growths,  however,  appeared  to  be 
taking  place  on  foreign  matter  adhering  to  the  surfaoe  of  the  paint 
rather  than  on  the  paint  film  itself. 

5.2.2  Pam  el  Svnthetio  Enamel  Paint  with  Underooat  (Blundell  Spence 
and  Co.  Ltd. ) 

This  was  the  same  material  as  that  applied  to  steel  panels  in  the 
trial  described  in  Seotion  4.2.2.  To  investigate  the  effect  of  tropical 
exposure  on  this  synthetic  enamel  with  approved,  undercoat,  painted  wood 
panels  were  exposed  at  four  sites  in  Nigeria  for  eighteen  months  (15). 
Details  of  the  enamel  are  given  in  Appendix  A. 2.  The  panels  were  painted 
at  T.T.A.  and  were  exposed  in  the  jungle  clearing  on  29.8.53,  in  the 
desert  on  26.9.53,  and  at  the  marine  site,  both  50  yards  and  200  yards 
from  the  surf  line,  on  24.8.53. 

Apart  from  loss  of  glos3  and  colour  changes  when  exposed  to  direot 
sunlight,  the  paint  remained  in  good  condition  throu^iout  the  trial.  The 
original  green  colour  tended  to  turn  slightly  blue  at  the  marine  and 
desert  sites  and  darkened  as  a  result  of  considerable  dirt  collection  at  the 
jungle  site.  At  the  marine  site,  all  the  gloss  had  disappeared  after  nine 
months  and  the  paint  Was  fading  and  turning  slightly  blue.  At  the  desert 
site,  loss  of  gloss  and  slight  fading  commenced  after  about  a  year's 
exposure.  In  both  oases,  however,  the  original  gloss  and  colour  could  be 
largely  restored  by  \dping  with  a  damp  doth  and  polishing  with  a  dry 
cloth,  even  after  eighteen  months  exposure.  At  the  jungle  site  there  was 
considerable  dirt  collection  and  very  slight  fungal  attack  but  the  surfaoe 
ws  readily  ol  caned  with  a  damp  cloth. 

There  were  no  indications  of  chalking,  blistering,  flaking  or  craoking 
at  any  of  the  exposure  sites. 

5.2.3  General  Purpose  Paints  (Red  Hand  Compositions  Co. ) 

Seventeen  point  systems,  covering  a  range  of  primers,  undercoats  and 
topcoats,  were  exposed  to  tropical  climatic  conditions  in  Nigeria  far  two 
years  (l7).  'Hie  systems,  listed  in  Appendix  B.1,  were  applied  in  the  U.K, 
to  Abura  wood  (Y/est  African  Hardwood)}  four  of  them  were  exposed  indoors 
at  the  base  depot  and  the  remaining  thirteen  at  the  town  site,  Port  Haroourt, 
on  10,4.54. 

All  the  specimens  exposed  indoors  were  in  very  good  condition  after 
two  years,  the  only  apparent  defect  being  slight  yellowing  of  all  four  types 
of  white  f  inisliing  coats. 

There  was  generally  appreciable  deterioration  of  the  specimens  exposed 
out  of  doors  at  the  town  site}  several  of  the  systems  showtd  serious 
breakdown  in  the  form  of  cracking  raid  flaking.  Extensive  chalking  also 
occurred  and  all  the  specimens  supported  biolcgioal  growth. 

During  the  first  few  months  of  exposure  at  the  town  site,  all 
speoimeno  showed  a  progressive  loss  of  gloss.  Cracking  cad/ or  flaking  of 
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the  point  filinawna  first  noted  of  ter  a  year's  exposure  on  specimens 
B'l-t,  2,  11  and  12  and,  at  thia  stage,  all  the  spocimcns  presented  a  dark, 
sooty  appearance,  partly  as  a  result  of  dark  fungal,  mycelium  on  the 
surfaces.  In  some  oases,  algal  growth  \/as  also  present.  The  biologioal 
grcAvth  was  mainly  superficial  and  easily  removed  with  a  damp  doth  to 
reveal  a  dean  paint  film  underneath.  Hcvever,  in  some  oases,  mycelium 
of  the  fungus  Botryodiplodia  theobromae  growing  on  and  in  the  wood 
produced  pycnidia  (fruiting  bodies)  \/hich,  in  developing,  burst  through 
the  paint  film  causing  pustules  or  small  oracles. 

After  two  years  exposure,  there  v/as  appreciable  deterioration  of  most 
of  the  speoimens  and  sevei’al  of  tlie  systems  showed  serious  breakdown. 

The  main  defects  and  the  specimens  affected  are  listed  in  Table  10. 

Table  10 

General  Purpose  Paint3  (led  Hand)  after  Two  Years  Exposure 


Defect 


Heavy  on  ilodorate  on  j  Slight  on  j  Absent  on  j 
Systems  Systems  i  Systems  Systems 


Chalking 

B1-1 , 

31-2, 

31 

-9, 

Bl 

10 

*31-3, 

B1-4 

: 

( 

i 

B1-11, 

31-12, 

1 

• 

31-13, 

B1-14, 

B1-15, 

11-16, 

i 

1 

Bl-1 7 

i 

1 

; 

1 

Cracking 

1.1-1, 

31-2, 

31-12, 

B1-17 

l'B1-3, 

31 

-ii 

,  31-4, 

31-9,  • 

» 

B1-14, 

B1-15 

1 

,  Bl  -10, 

Bi-i3,i 

! 

Bl-1 6 

j 

Flaking 

fll-1, 

B1-2, 

I  - 

31-3, 

31-4,  J  ! 

* 

31-14, 

31-15, 

! 

B1-9, 

B1-10,| 

B1-16, 

31-17 

Bl-1 1 , 

Bi-12,. 

1 

31-13 

i 

Superficial 

31-4, 

31-9, 

31 

-3, 

B1-12 

’  bl-1  , 

31 

-2 

«• 

; 

Biological 

31-11, 

31-13, 

i  11-10 

l 

Growth 

31-14, 

31-15, 

(iialnly  algal)  ! 

.1-10, 

Bl- «7 

» 

: 

Damage  to  Film 

31-9, 

31-10, 

31-3 

|  31-4, 

31 

-13 

Bl-1, 

) 

31  -2  , 

by  Pustules  of 

B1 -11, 

31-12 

31-14, 

31-15,' 

Botrvodiol  odia 

B1-16, 

31-17 

theobromae 


The  only  prints  whioh  showod  an;-  approoiablo  resistance  tc  chalking 
were  B1-3  and  4  ( Antic orro siv e  "Genpurao"  and  its  modification).  Six 
ays  tor  is  were  bad  failures  as  regards  cracking  anchor  flaking.  These  were 
the  Tropical  White  and  the  Fungioidal  Tropical  'JhLto  (two  ooats)  on  Pink 
Wood  Primer  and  the  "Syndurac"  Finish  (including  the  three  modifications 
"A",  "B"  and  "0")  with  "Syndurac"  Undercoat  and  Pink  ffoi.d  Primer. 

Systa.is  Bl-1  and  2  (Tropical  White  and  Fungioidal  Tropical  V/hite)  were 
tlie  most  resistant  to  biological  grarth. 

The  sjai toms  which  showed  the  least  general  breakdown  and  which 
presented  the  beat  appearance  after  two  years  were  PI-3  (two  ooats  Anti¬ 
corrosive  "GunjMrao"  over  Pink  Wood  Primer)  and  h-9  and  10  ("Syndurac" 
Finishing  Paint  over  './hi to  T.uul  Primer  and  Hcdifiod  "Syndurac" 

Finishing  Paint  over  Pink  Wood  Primer,  the  same  underooat  being  used  in 
caoh  case).  Specimen  B1-4  (two  Ooats  of  ,-ldifiod  Anti-corrosive 
"Cenpirac"  over  Pink  Wood  Pri.ier)  shiwod  little  physical  breakdown  but 
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the  film  turned  almost  black  as  a  result  of  very  heavy  dirt  collection  and 
biologioal  growth*  There  won  also  a  considerable  amount  of  dirt  on  many 
of  the  other  specimens.  Systems  31-1  and  2  (Tropical  white  and  Fungicidal 
Tropical  Y/hito  -  two  coats  -  over  Pink  Wood  Primer)  broke  down  completely, 
the  films  having  cracked  and  flaked  off  in  large  areas  and  lost  their 
adhesion  to  the  substrate. 

5.2.14-  Canadian  Array  Vehicle  Paints  Appllod  to  Wood  (Trial  sponsored 
by  the  Canadian  Array  Liaison  establishment) 

Yellow  birch  and  white  oak  panels  pretroatod  with  three  different 
preservatives  (copper  naphthenate,  pentachlorophenol  and  chromated  zinc 
chloride)  and  finished  vdth three  different  enanela  (alkyd,  epoxy  resin 
and  chlorinated  rubber)  were  exposed  at  three  sites  in  Nigeria  for  from 
twenty-four  to  twenty-seven  months  to  determine  their  serviceability  under 
various  trepical  ccnditions  (31 ).  A  list  of  treatments  and  enamels  is 
given  in  Appendix  B.2. 

The  panels,  12  inch  x  6  inch,  were  prepared  in  Canada  and  were  exposed 
at  the  town  site  on  5.5*56,  and  in  the  Jungle  clearing  and  at  the  marine 
site  (50  yards  from  the  surf  lino)  on  24*1.56. 

At  all  three  exposure  sites  all  the  aiamel3  applied  to  oak  panels 
showed  a  marked  tendenoy  to  check,  crack  and  finally  to  flake  (Figs.  54 
to  57).  This  defect  of  the  paint  film  was  later  observed  to  bo  almost 
entirely  a  result  of  splitting  of  the  wooden  substrate.  Splitting  did  not 
occur  so  readily  with  birch  panels,  Thwre  was  some  indication  that  the 
chlorinated  rubber  modifiud  alkyd  enamel  showed  greater  ability  to  resist 
the  stresses  caused  by  the  splitting  of  the  oak  panels  at  the  marine  site. 

Under  exposure  to  string  sunlight,  the  epoxy  resin  enamel  showed  a 
much  greater  loss  of  gloss  and  tendency  to  fade  and  chalk  than  the  alkyd 
and  chlorinatod  rubber  enamels  during  the  first  few  months,  but  after 
twelve  months  all  three  had  deteriorated  about  the  same  extent. 

Fairly  extensive  blistering  occurred  during  the  early  stages  of  the 
trial  on  p^inels  (especially  birch)  at  the  marine  site  (Fig.58)  while  at  the 
town  site  this  defect  'was  virtually  absent.  Ha/ever,  at  the  end  of  the 
trial,  alight  blistering  was  observed  on  a  few  of  ehe  panels  at  the  term 
site  while  those  at  the  marine  site  had  recovered  from  this  defeat. 

Genirally,  after  cleaning  and  polishing  the  test  surfaces,  the  enamels 
were  stdl!  in  good  condition  after  mere  than  two  years  exposure,  except  at 
the  regions  of  the  splits  in  the  wood  where  cracking  and  f  _aking  of  the 
paint  film  had  occurred. 

Copper  naphthenate  and  pentachlorophenol  hed  an  inhibitory  effect  on 
the  development  cf  pustules  of  the  fungus  Botryodiolodia  theiih tv-mao  but, 
otherwise,  there  -were  no  obvious  effects  attributable  to  the  use  of  the 
different  preservative  treatments. 

At  the  jingle  site,  heavy  superficial  green  algal  and  dark  fungal 
growths  developed  on  all  panels  to  an  approximately  equal  extent  (Figs.51 
to  54)*  The  gro/ths  were  generally  slight  after  six  months,  but  after  twelve 
months  there  were  numerous  pale  green  algal  colonics  and  patches  and  streaks 
of  dark  mould  grwth,  tire  latter  having  developed  tc  a  greater  extent  in  the 
neighbourhood  of  the  cracks  in  the  substrate.  GLadosporlum  so.  was  the 
dominant  fungus  in  the  dark  mould  patohes.  The  wood  of  moat  of  the  panels 
showed  fungal  decay,  panel  B2-9  being  the  most  affeoted  in  this  respect 
(Fig, 52).  At  the  twn  and  marine  sites,  biological  growth  wan  generally 
light;  the  chlorinatod  rubber  modified  alkyd  base  enamel  appeared  to  be 
able  to  resist  fungal  nttaok  better  than  the  epoxy  resin  and  alkyd  enamels. 

At  the  town  cite,  the  biologioal  gra./th  apoarod  as  numerous  small  black 
specks  of  Pullularia  an.  but  Curvularia  sp.  was  also  present  and  a  few  of 
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the  paint  surfaces  had  sustained  very  slight  damage  due  to  pyonidia  of 
the  fungus  Botrvodiplodia  theobromao  which,  in  developing,  had  broken 
through  the  paint  film  from  the  substrate.  The  panels  affected  in  this 
way  were  32-1,  2,  9,  11,  13,  14,  22  and  25.  With  the  exception  of  32-9, 
therefore,  none  of  the  panels  treated  with  copper  naihthonate  or 
pentachlorophenol  were  damaged  by  these  crump ent  pyonidia.  At  the  marine 
site,  the  biological  growth  appeared  as  dark  3pecks  and  patches  consisting 
of  clumps  of  ohlamydosparos  of  Pullularia  sp. 

9.2.5  Experisaontal  "General  Purpose"  and  "High  Grade"  Finishing  Paints 
(I.  and  S.  Leigh  Ltl.l 

To  evaluate  the  durability  under  tropical  oonditions  of  various 
experimental  paint  systsns  produced  by  Messrs.  W.  and  S.  Leigh  Ltd. , 
mahogany  'wood  panels  (8  inch  x  o  inch)  painted  both  in  the  U.K.  and  in 
Nigeria  were  exposed  at  four  sites  in  Nigeria  for  two  years  (33 )•  The 
paints  are  listed  in  Appendix  3.3.  The  panels  ware  exposed  in  the  desert 
on  5.3.56,  at  -the  ta/n  site  on  22,6.56,  in  the  jungle  clearing  on  29.0,56, 
and  at  the  marine  site  20C  yards  from  the  surf  line  on  18.7.56. 

There  was  no  serious  breakdown  of  the  paints,  the  only  real  defects 
being  progressive  fading,  loss  of  gloss  and  chalking,  all  of  which  were 
fairly  general.  Chalking  was  particularly  severe  on  the  Cream  E. 500 
General  Purpose  Paint  which  failed  badly  even  at  the  jungle  site  where 
chalking  la  not  usually  a  problem.  In  general,  the  cream-odour  ad  paints 
showed  a  greater  degree  of  chalking  than  the  other  colours.  Although 
biologioal  growth  was  widespread  on  the  ponds  exposed  under  Jungle 
conlitions,  the  growth  was  almost  entirely  superficial. 

At  all  the  exposure  sites,  there  was  a  narked  loss  of  gloss  after 
oily  throe  months,  especially  on  the  systems  without  primers  ("General 
Purpose"  paints), and  at  the  end  of  the  trial  (twenty-fair  months)  the 
initial  gloss  on  all  the  specimens  had  almost  entirely  disappeared.  Most 
of  the  finishes  progressively  faled  during  the  trial;  this  defect  v.-as 
generally  more  pronounced  on  the  cream  tlian  on  the  red  and  green  fiiiishes 
and  occurred  to  a  greater  extent  at  the  sites  i/ith  more  intense  sunshine 
(desert,  marine  and  torn  sites).  Chalking  was  a  fairly  general  defect, 
commencing  at  the  desert  site  after  only  throe  nontii3  exposure.  Generally 
the  cream  colon.’ od  panels  chalked  much  more  heavily  than  the  red  and 
green.  At  the  desert,  marine  and  tovn  sites,  most  of  the  panels  showed 
heavy  chalking  except  for  33-13,  16  and  17  which  chalkod  only  slightly  or 
not  at  all.  Those  three  systems  contained  the  higi>*grade  finishes  E.502 
or  F..503  in  green  or  bright  green  colours.  There  was  very  little  chalking 
at  the  jungle  site,  although,  even  there,  the  cream  general  purpose  paint 
E.500  (System  E3-1)  failed  badly  in  this  respect.  Chalking  is  not 
usually  a  problem  at  the  jungle  site  \/hich  receives  little  direct  sunlight. 
Biological  growth  \was  '.widespread  on  rest  of  tuo  panels  at  the  jungle  site 
but  it  v;as  almost  entirely  superficial  a;n  '..'a3  easily  ronovod  with  a  damp 
cloth.  The  fungal  growth  was  found  to  consist  almost  entirely  of 
Pullularia  sp.  but  there  was  a  considerable  amount  of  green  algal  growth 
on  most  of  the  panels.  Three  of  the  panels  painted  in  the  U.K.  with 
general  purpose  finishing  coats  E.500,  Cream,  E.501,  Cream  and  E.501,  Green 
(viz.  opeoimens  33-1,  4  and  9),  had  sustained  slight  damage  to  the  paint 
film  caused  by  pustules  of  the  fungus  Botrvoaiplodia  sp.  \whioh  had 
originated  on  the  wooden  substrate  and  burst  through  the  paint  film. 

The  systems  bearing  the  least  mount  of  biological  growth  ’were  B3-1 
(E.500  GJ,  Paint,  Cream)  and  33-17  (-.503  High  Grade  Finish,  Bright 
Green).  At  the  town  site,  biologioal  growth  was  much  less  dense  but 
was  slightly  heavier  on  panels  pointed  at  T.T.E.  than  on  those  prepared 
in  the  U.K.  The  growth  oonsistod  almost  entirely  of  sooty-looking 
Pullularia  sp.  ;  no  lotryodiolodia  sp.  was  identified  nor  was  any  algal 
growth  present,  Specimens  most  affected  'were  33-2,  3  and  5  (General 
Purpose  Paints,  E.500,  Rod  Oxide  and  Green  and  3,501,  Rod  Oxide);  33-1, 
which  'was  chalking  heavily,  was  free  from  biological  growth  at  this  site. 

/Biological 
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Biological  growth  at  the  marine  site  was  generally  light  ard  presented  a 
blaok  grarular  appearance,  typical  of  Pollularia  so. .  although  some 
Cladosporiun  sp.  was  also  present.  Specimens  most  affected  were  *3-2,  3 
and  6  (g.P.  Paints  E.500,  Red  Oxide  and  Green  and  E.501,  Green)  and  B3-12 
(High  Grade  finish  E.502,  Green)  but  biological  growth  was  absent  on  B3-1 
which  was  chalking  very  heavily. 

There  v/os  little  serious  breakdown  on  any  of  the  specimens  during  the 
trial  with  the  exception  of  system  B3-12  (E.502  High  Grade  finish,  Green) 
\rtiich  developed  extensive  ohecking  and  cracking  at  the  marine  site  and 
fairly  heavy  blistering  at  the  desert  site.  These  defects  were  observed 
only  on  the  panels  painted  at  T.T.E,  and  were  absent  on  those  painted  in 
the  U.K.  The  reason  for  this  might  have  been  the  difference  in  atmospheric 
conditions  during  the  painting  and  drying  of  the  specimens.  The  higher 
humidities  encountered  at  Pert  Harcourt  {over  75  per  cent)  undoubtedly 
delay  the  drying  of  the  paint  films.  One  panel  painted  in  the  U.K.,  viz. 
B3-9  (E.501  G.P.  Paint,  Green  with  primer^  shov/ed  very  slight  checking, 
oraoking  and  flaking. 

5.2.6  Oanmeroial  Enamels  (Jenson  and  Nicholson  Group) 

Pour  commercial  enamels,  each  v/ith  an  undercoat  and  primer,  were 
exposed  for  abort  eighteen  months  on  wood  panels  at  four  sites  in  Nigeria 
to  determine  their  behaviour  under  tropical  conditions  (36).  Ofceche 
panels,  8  inch  x  6  inch,  were  painted  at  T.T.E.  as  aesordbed  in  Appendix 
B.4  and  exposed  at  the  ta/n  site  and  in  the  jungle  clearing  on  22.11.56, 
in  the  desort  on  10.11.56,  and  at  the  marine  site  200  yards  from  the  surf 
lino  on  6. 11. 56 

There  was  a  progressive  loss  of  gloss  of  all  enamels  at  the  town, 
marine  and  desert  sites,  and  at  the  end  of  tie  trial  most  of  the  initial 
gloss  had  disappeared.  At  the  town  and  marine  sites,  the  cream  enamel 
(B4-2)  showed  a  more  rapid  initial  loss  of  gloss  than  the  other  three 
finishes.  At  the  jingle  site,  tho  gloss  was  soon  obscured  by  an  overall 
coating  of  dirt  and  biological  gra/tk. 

Assessment  of  fading  and  darkening  at  the  ta/n  and  jungle  sites  was 
made  difficult  by  dirt  collection  and  fungal  growth  on  the  surfaces.  At 
the  ta/n  site,  the  blue -grey  enamel  (B4-3)  faded  slightly  but  the  others 
had  darkened,  as  was  observed  after  cleaning  off  the  surface  film  of  dirt. 
At  the  marine  site,  the  cream,  blue-grey  and  green  (Bitf2,  3  and  4)  enamels 
faded  but  only  the  blue-grey  did  so  at  the  desert  site.  None  of  the 
enamels  darkened  at  the  marine  and  desert  sites. 

Extensive  ohalking  occurred  at  the  three  sunny  sites  but  none  was 
noted  in  the  Jungle  ol oaring.  The  green  enamel,  however,  showed  less 
ohalking  than  the  others  and,  in  fact,  was  entirely  free  frem  this  defoot 
at  the  town  site.  Slight  cracking  of  the  white  enamel  was  reported  at  the 
end  of  the  trial  at  the  to\/n  and  desert  sites;  at  the  marine  site,  this 
enamel  cracked  rather  more  extensively.  None  of  the  other  enamels  showed 
thi3  defect  ncr  were  any  checking,  flaking  or  blistering  observed  on  any 
of  the  specimens, 

5.2.7  General  Purpose  Paints  (Red  Hand  Compositions  Co.  -  2nd  Trial) 

Twenty-four  paint  ayota.vs  applied  to  wooden  panels  were  exposed  at 
three  sites  in  Nigeria  for  about  a  year  (38).  ifesawm  panels,  18  inch  x 
11  inch,  were  painted  in  the  U.K.,  a 0  described  in  Appendix  B.5,  and  were 
exposed  at  the  ta/n  site  on  12.6.57,  in  the  jungle  undergrarth  an  13.b*57, 
and  at  the  marine  site  200  yards  fran  the  surf  line  on  20. 6.57* 

This  trial  wculd  normally  have  lasted  for  at  leant  two  years  but 
because  cf  the  closure  of  T.T.E.  it  had  to  be  terminated  prematurely.  The 
specimens  exposed  at  the  ta/n  site  were  transferred  to  the  Federal 
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Institute  of  Applied  Research  at  Or.hodi,  near  Lagoa  and  those  at  the 
marine  site  to  the  West  African  Building  Research  Institute  at  Accra  for 
a  further  period  of  exposure. 

After  about  a  year'  3  exposure  most  of  the  paint  systems  showed  little 
deterioration  apart  fren  loss  of  gloss,  and  darkening.  These  defects 
probably  had  a  common  origin  in  the  gradual  deposition  of  dirt  and  grot/th 
of  fungus  on  the  surface  of  the  panels.  Chalking  also  oocurrod  on  the 
specimens  expo  sod  at  the  sunny  sites  (tcr.m  and  marine).  At  the  marine 
site,  several  paints  shewed  slight  oracldng,  one  severe  cracking  and  tire 
severe  flaking. 

The  Tropioal  White  Fungicidal  Paint  showed  serious  physical  hreakdavn 
in  the  ferm  of  ohecking,  craekirg  and  flaking;  it  also  chalked  badly. 

The  Modification  to  "Genpurac"  White  appeared  to  affect  its  dirt 
collecting  properties,  since,  at  all  sites,  the  modified  type  had  higher 
assessments  fir  darkening  and  dirt  collection  than  its  unmodified 
counterpart. 

All  the  specimens  eermonood  to  lose  glos3  coon  after  plaoing  on 
exposure.  At  the  town  site,  all  systems  had  lost  most  of  their  initial 
gloss  after  thirteen  months.  In  the  Jungle  urvlcrgrcuth,  gloss  retention 
was  bettor  except  for  specimens  35-7  ("Genpurac"  ,/hite),  B5-8  (Modified 
"Genpurac"  White)  and  B5-19  (Tropical  White  Fungicidal);  specimens  B5-9 
(White  Gloss  Paint)  and  B5-11  (Noi>-yelloi/ing  White)  were  superior  to  the 
others  in  this  respeet. 

Slight  fading  was  rooordod  on  all  specimens  at  the  turn  site  during 
the  first  few  months  of  the  trial  but  none  was  apparent  when  the  panels 
were  withdrawn  at  the  end  of  the  triul.  It  is  probable  that  any  fading 
at  this  stage  va3  obscured  hy  dirt  collection  and  a  thin  film  of  dark 
fungal  growth.  The  "Genpurac",  Modified  finish  (B5-8),  had  darkened 
considerably  as  a  result  of  a  heavy  deposition  of  dirt.  Many  panels  at 
the  Jungle  site  darkened  a3  a  result  of  fvngal  growth  and  staining. 
Specimens  B5-3  ("Synduroo"  White  Enamel),  35-9  and  10  (■/hite  Gloss  Paint), 
35-11  (Non-yc-llo\dng  White)  and  35-19  (Tropical  White,  Fungicidal)  were 
only  slightly  affected.  There  were  only  slight  changes  of  colour  at  the 
marine  site  on  a  fa?  of  the  specimens. 

The  Tropical  White,  ’fungicidal  paint  (system  35-1?)  chalked  sevel'oly 
at  the  town  site;  other  specimens  showed  varying  degrees  of  chalking,  in 
most  cases  very  slight.  At  the  marine  site,  also,  varying  degrees  of 
cl  talking  were  report',  d,  system  B5-19  once  again  Ving  assessed  3s  a  severe 
failure;  systems  35-5,  17,  18,  20,  21,  22  and  2 5  ^T.’liite  Gloss  Taint, 
Modified),  35-6  (Special  Tropioal  White)  and  F5-1 9  (Tropical  White ,  Fungi¬ 
cidal)  were  best  in  this  respect,  showing  only  very  slight  chalking. 

At  the  town  and  marine  sites,  slight  cracking  was  observed  on  sate 
of  the  speoimens  but  the  only  instances  of  severe  cracking  were  on  the 
Tropical'  Vhi to  Fungicidal  finish  (35-19)  at  the  marine  site  and  oyster. 

B5-9  (White  Gloss  Point  with  undercoat  on  A.S.  metallic  Primer)  at  the 
town  site.  Tlio  former  showed  also  severe  ohecking  at  the  marine  site. 

Flaking  occurred  on  two  of  the  specimens;  syotm  B5-20  (iiodifiud 
‘White  Gloss  Paint  with  "Syndurao"  undercoat  aril  Pink  Wood  Primer) 
flaked  badly  at  the  tc\.n  and  jiarine  sites  and  35-19  at  tire  :mrlno  site 
only  (Fig.bO).  No  broakdanr  of  the  paints  in  the  form  of  cracking  or 
flaking  van  reported  at  the  Jungle  site. 


Most  panels  at  the  ta.n  and  Jungle  sites  collated  a  fair  sr.omt  a' 
"dirt";  at  the  far.ier  site  this  consisted  if  a  mixture  of  soot  and  dark 
fungal  growth  rnd  at  the  latter  almost  entirely  of  fungal  growth.  At 
all  sites,  specimen  35-8  (Modified  "Genpurac"  .Irite)  '..•os  affected  more 
than  any  other. 
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6.  PAINTS  APPLIED  TO  ASiSSTOS  GELuJTT 


6.1  Introduction 

Exposure  trials  of  paint3  on  asbestos  cement  were  oarried  out  at 
various  sites:  the  types  of  paint  involved  are  detailed  in  Appendix  C. 
Ihotographs  showing  some  of  the  specimens  on  exposure  are  given  in  Pigs. 

21  and  27. 

6.2  Individual  Trials 

6,2,1  Cotnmeroial  Paints  for  Asbestos  Cement  (Red  Hand  Compositions  Co. ) 

Comeroial  paints  applied  to  flat  asbestos  cement  sheets  were  exposed 
for  two  years  at  two  sites  in  Nigeria  (17).  Five  materials  in  all  were 
tested  (see  Appendix  C.l):  four  of  them  vrere  subjected  to  outdoor 
exposure  at  the  town  site  and  the  remaining  one  -  an  interior  emulsion 
paint  -  vras  stored  indoors  at  the  base  depot.  Port  Haroourt.  The  sheets 
were  painted  in  the  U.K.  and  were  exposed  on  10.4-54- 

The  specimen  exposed  indoors  ("Rodinul"  Emulsion  Paint,  Interior, 
Semi-Gloss)  showed  very  little  deterioration  after  two  years.  Of  the 
materials  exposed  out  of  doors,  the  two  white  paints,  C1-2  ("Redimul" 
Emulsion  Paint,  Exterior,  Semi-Gloss)  and.  Cl -3  (iftiite  Chlorinated  Rubber 
Paint)  shewed  considerable  chalking;  the  farmer  also  showed  seme  erosion 
but,  otherwise,  there  \ras  no  serious  breakdown  of  any  of  the  paints. 

6-2.2  Tumall  Coloirglazo  (Turners  Asbestos  Cement  Co,  Ltd.) 

Corrugated  asbestos  cement  roofing  sheets  coated  with  Tumall 
"Col  cur  glaze",  an  epaxy-resin-based  paint.  In  four  different  colours  (see 
Appendix  C,2)  were  exposed  at  three  sites  in  Nigeria  for  about  a  year 
(37).  This  trial  would  normally  have  lasted  longer  but  it  had  to  be 
concluded  on  the  closure  of  T.T.E.  The  Bheets  \rere  painted  in  the  U.K. 
and  were  exposed  in  the  desalt  on  4.8.57,  at  the  tom  site  on  13.8. 57»  and 
in  the  jungle  clearing  on  15.8-57. 

At  the  sites  with  more  intense  sunshine  (town  and  desert)  there  was 
heavy  chalking  and  a  rapid  losa  of  gloss  of  all  four  specimens  and 
considerable  fading  of  the  red,  green  and  blue  oolours;  these  defeots 
may  have  been  prcriotod  by  the  substrate.  At  the  jungle  bite,  there  was 
no  chalking  or  fading  but  all  the  specimens  darkened  as  a  result  if  heavy 
dirt  collection  and  biological  growth.  At  all  three  sit  -s,  the  original 
gloss  and  colour  vero  partly  restored  on  polishing.  Heavy  biological 
growth  developed  on  all  the  panels  at  the  jungle  site  after  only  six 
months  exposure.  The  red  and  green  finishes  appeared  to  inhibit  algal 
growth  to  a  greater  extent  than  the  cream  and  the  blue  but  none  of  them 
was  very  resistant  to  biological  growth  in  general.  After  a  year*  s 
exposure  at  tiiree  different  sites,  there  was  no  physical  breakdown  of  any 
of  the  paints  in  the  form  of  checking,  cracking,  flaking  car  blistering. 

Although  the  trial  wa3  concluded  before  a  preper  assessment  of  the 
durability  of  t  hese  materials  could  be  made,  it  did  show  that  they  soon 
lose  their  decorative  value  under  the  influence  of  strong  sunlight.  The 
heavy  biological  growth  \diich  developed,  althcxigh  it  T/as  mainly  super¬ 
ficial  and  did  not  drunage  the  paint  film,  presented  an  unsightly 
appearance. 


-35- 


/7. 


7.  PAINTS  TO  i/HASTER  UALLS  AND  CONCRETE 


7.1  Introduction 

This  section  is  concerned  with  the  b'Niaviour  of  plastio  emulsion  paints 
when  exposed  to  tropical  climatic  conditions.  An  important  aspect  a’  the 
use  of  this  typo  of  paint  in  the  tropios  is  the  question  of  the  stability  of 
the  emulsion  on  storage  but  this  problem  was  not  investigated  at  T.Tii. 

Several  different  types  of  plastic  anulsion  paint  (see  Appendix  D) 

’,/ere  tested  both  indoors  and  in  the  open  at  several,  sites  in  Nigeria,  The 
first  three  were  conducted  a3  local  trials  and  no  formal  reports  covering 
the  final  results  v/ere  issued,  although,  in  one  cose  (Sissons’  "Rapodec" 
Plastio  Emulsion  Paint),  an  interim  report  (l 6)  covering  six  months  exposure 
was  circulated.  The  purpose  of  these  three  trials  was  to  assess  the  value 
of  plastio  emulsion  paints  as  a  possible  alternative  to  the  use  of  Walpairrur 
for  the  interior  decoration  of  flats  and  houses  at  the  T.T.E,  residential 
site.  Kalpamur  paint  had  never  been  entirely  satisfactory  for  this  purpose. 
The  materials  testod  in  these  looal  trials  ’./ere  intended  for  interior  use 
but,  in  order  to  obtain  sune  indication  of  the  relative  values  of  the 
materials  under  more  severe  conditions,  concrete  blocks  coated  with  the 
paints  -./ere  exposed  in  the  open,  in  addition  to  the  interior  decoration  of 
plaster  walls  of  permanent  buildings.  The  ”,  impositions  of  these  emulsion 
paints  were  not  divulged. 

In  addition  to  the  three  local  trials,  a  tidal  was  sponsored  by  Jenson 
and  Nicholson  (36)  which  included  polyvinyl  acetate  based  emulsion  paints 
in  three  colcurs  for  exterior  use.  The  Rod  Hand  Ccnpcsitions  Co,  also 
subudtted  three  systems  for  interior  dec  oration  and  in  two  of  these  the 
finishing  paint  was  of  the  emulsion  type  (l7). 

The  paints  for  all  five  trials  were  supplied  by  the  manufacturers 
either  directly  from  the  U.K.  err  through  their  agents  in  Nigeria  and  v/ere 
appliod  in  Nigeria  by  brushing  on  to  concrete  blocks  or  interior  plaster 
walls. 


A  su.mary  of  the  trials  involving  p?  astic  emulsion  paints  is  given  in 
Table  11,  which  includes  dutos  and  duration  of  exposure,  and  a  view  of 
painted  concrete  blocks  on  exposure  at  the  marine  site  is  shown  in  Pig,  28. 

7.2  Industrial  Trials 

7.2.1  "Rapodoa"  Plastic  h.mlsion  Paint  (3issons  Pros.  &  Co,  Ltd. ) 

The  paint  (see  Appendix  D.l)  exposod  on  plaster  walls  and  on  concrete 
blocks  inside  permanent  buildings  remained  in  good  condition  at  all  the 
exposure  sites  for  twelve  months,  except  l’ar  slight  chalking  at  areas 
exposed  to  direct  sunlight  (16). 


/Table  11 
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Table  11 


Paints  Anollod  to  Piaster  Walla  and  Concrete 


J  Name  of  Trial 

Duration 

|  and/or 

art..*..*.*  s  ',ftl<2re 

Exposure 

Date  | 

of 

Type  of  Paint 

- Painted  Sites 

Exposed  : 

Exposure 

|  Manufacturer  or  sponsor 

1 

1  i 

j . t 

(months) 

>  "Rapodcc"  Plastic 

■  Plaster  ) 

'  P.H. 

24.  5.55, 

12 

'  Emulsion  Paint, 

.  walls.  T.T.E. 

.  J.S. 

i30.  5.55 1 

12 

(  Sissons  Bros,  &  Co.  Ltd, 

Concrete  , 

i  11.200 

!  9.  6.55'; 

12 

blocks  i 

I  D. 

|  9.  6.55 ! 

■t - - t 

(19.  6.55i 

12 

......  . 

12 

1  "Pentolite"  Plastio 

Plaster 

i  P.H. 

■  Emulsion  Paint. 

,  walls.  .T.T.E, 

'  U.200 

'21.  7-55 i 

12 

’I.C.I.  Ltd. 

1  Concrete  i 

1  D. 

131.  7.55: 

i 

12 

j 

;  blocks 

- 

<"Permacote"  Plastic 

i  Plaster 

,  P.H. 

(15.  8.55: 

12 

!  Emulsion  Paint. 

walls.  .T.T.E, 

!  J.s. 

27.  8.55 

12 

‘  Solignum  Ltd. 

Concrete 

,  :L200 

j  3.  9.55; 

12 

’  blocks 

D. 

j  20.  9.55 j 

12 

■  Polyvinyl  Acetate 

1 

•  t 

i 

Ibasod  Emulsion  Points. 

Concrete  T.T.E. 

J.C. 

22.11.56 

9 

Jenson  and  Nicholson 

blocks 

11.50 

i  6.11. 56; 

18 

Croup. 

Commercial  Paints  for 
!  Plaster  Nalls  etc. 

• 

j . ; 

Concrete 

Rod  Hand  Compositions 

blocks  T.T.E, 

,  B.D. 

10.  4.54 

24 

‘  Co. 

*  .  .  .  .  .  . 

.  . 

* 

| 

NOTES:  P.H. 

=  Tam  Site,  Port  Har court 

J ,  S , 

•  Jungle  Site 

11.200 

=  ilarint  Site  (200  yards  from  surf  line) 

D. 

=  Desert  Site 

J.C. 

8  Jungle  Clearing 

1450 

=  Earl  no  Site 

(50  yards  from  surf  line) 

b.d. 

=  Base  Depot  Store,  Part  Har court 

Specimens  exposed  out  of  doors  on  concrete  blocks  chalked  heavily 
at  all  sites  after  twelve  months  and  faded  severely  at  the  marine  and 
desert  sites,  There  was  also  considerable  checkins  at  the  marine  site 
and  the  paint  was  generally  in  poor  condition.  Heavy  biological  growth 
developed  on  the  specimens  at  the  Jungle  3itc, 

7. 2, 2  "Pentolito"  Plastic  nuls ion  Paint  (I.C.I.  Ltd.  ) 

The  paint  (sec  Appendix  D.2)  or->osod  on  plaster  walls  aid.  on 
concrete  blooks  inside  purijanont  buildings  remained  in  good  oondition 
at  all  the  exposure  sites  for  twelve  uonths,  except  for  slight  chalking 
and  fading  at  areas  errposed  to  direct  sunlight. 


/Specimens} 


Spooimeno  exposed  out  of  doors  on  concrete  blocks  shaved  heavy 
chalking  and  fading  at  nil  sites.  There  was  also  considerable  checking 
at  the  marine  site  and  heavy  biological  growth  at  the  Jungle  site, 

7.2.3  "Pcmacote"  Plastic  Tiaulaion  Paint  ( Soli man  Ltd.  ) 

It  was  found  that  this  material  (see  Appendix  D.3)  was  not  so  easy 
to  apply  as  Sissons  "Rupodoc1'  or  I.C.I.  "Pcntolite"  paints  and  there  was 
a  greater  tendency  for  its  pigment  to  settle  out.  It  did  not  appear  to 
have  the  same  oovering  power  as  these  other  two  paints  tested  during  the 
same  period  and  it  certainly  would  not  have  tolerated  the  same  degree  of 
dilution. 

The  paint  exposed  on  plaster  walls  and  on  concrete  blocks  inside 
permanent  buildings  remained  in  good  condition  at  all  the  exposure  sites 
for  twelve  months,  except  for  slight  chalking  and  fading  at  areas  exposed 
to  direct  sunlight. 

Specimens  exposod  out  of  door3  on  concrete  blocks  showed  heavy 
chalking  and  fading  at  all  sites.  There  was  also  severe  checking  at  the 
marine  site  and  heavy  biological  growth  at  the  Jungle  site. 

7.2.4  Polwirwl  Acetate  Based  hmulsion  Taints  (Jensen  and  Nicholson  Group) 

The  paints  exposod  are  listed  in  Appendix  D.4.  Those  exposed  at  the 
jingle  site  shaved  no  defect  after  nine  months  exposure.  Shortly  after 
this,  they  wore  submerged  in  the  floods  which  affoctod  the  Jungle  site  and 
no  further  observations  were  made  (36). 

At  the  marine  site  there  was  considerable  chalking  of  all  three 
specimens  after  nine  months.  Paling  of  tire  pale  blue  finish  commenced 
at  this  stage  and  after  twelve  months  it  had  comp-1  etoly  faded  to  white. 

The  rod  colour  began  to  fade  significantly  after  fourteen  months.  There 
was  some  erosion  of  all  three  paints  after  eighteen  months. 

7.2.5  Canmcrclal  Paints  fer  Plaster,  etc,  (Rod  Hand  Ccn positions  Co.  ) 

These  paints  arc  listed  in  Appendix  D.5.  After  t.vo  years  exposure 
in  the  base  depot  store,  there  was  little  c'lange  in  the  appearance  of  all 
throe  paints. 

7.3  Conclusions 


Of  the  plastic  emulsion  paints  tested  indoors,  those  manufactured  by 
the  Red  Hand  Composition  Co.  appeared  to  be  the  most  satisfactory,  shaving 
no  deterioration  on  concrete  surfaces  after  two  years  exposure.  These  were 
white,  alkali-resisting  oi.nlsion  paints,  but  a  tiiird  finish  ( "Natintc" ) 
\Mch  was  not  an  emulsion  paint  producod  similar  ^ood  results.  The 
remaining  paints  (Sissons,  I.C.I.  and  Solignum)  chewed  little  deterioration 
after  twelve  months  exposure  indoors  on  plaster  walls  and  concrete  surfaces 
except  for  a  general  slight  chalking  aid  fading  at  areas  exposod  to  direct 
sunlight,  via,  around  doorways,  transan3  and  windav-sills.  On  the  whole, 
it  was  found  that  these  paint3  were  much  simpler  to  apply  than  Walpanur, 
were  more  durable  and  shaved  lc33  clialking,  but  this  may  not  Justify  the 
increased  cost  of  tho  emulsion  type  of  paint. 

I 

All  tho  paints  tested  in  the  open  tended  to  clialk  heavily  under  the 
influence  of  diroot  sunlight  and  fading  was  a  general  failure.  The 
latter  dafeot  was  particularly  severe  on  Jenson  and  Nicholson  Palo  Blue 
dmuloion  Paint  which  tumex  white  after  twelve  months  at  the  marine  site, 
Sissons'  "Rapodoc",  I.C.I,  Tented  ito"  and  Solignum  Teruneotc"  plastic 
caiulsicn  paints  shaved  considerable  checking  after  twelve  months  at  the 
marine  site  and  Jenson  and  Nicholson  a.iulsion  paints  shaved  eerie  urosion 
after  eighteen  months, 
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None  of  tJie  materials  tested,  thereforo,  appear  to  be  sufficiently 
durable  for  exterior  use  in  the  tropics. 


8.  VARNISHES 


8,1  Introduction 

This  seotion  oovers  various  types  of  varnishes  exposed  out  of  doors 
at  a  number  of  sites  in  Nigeria,  Pair  different  types  were  submitted  by 
International  Paints  Ltd.  (35 )  and  one  (Yacht  Varnish)  was  included  in  the 
trial  on  Service  Paint  Systems,  A  series  of  experimental  "Picture  Varnishes" 
was  submitted  by  the  Nations].  Gallery  for  exposure  at  the  desert  site. 


The  types  of  material  tested  are  listed  in  Appendix  33  and  some  of  the 
specimens  on  exposure  arc  shown  in  Figs,  13,  28  and  29. 

8*2  Individual  Trials 

8.2.1  Gcminerolal  Varnishes  (international  Paints  Ltd, ) 

Included  in  the  trial,  on  paints  from  this  firm  (Section  4,2.9)  were 
four  commercial  varnishes  (see  Appendix  E.1, ),  Those  were  exposed  on 
mahogany  wood  panels  to  hot  damp  tropical  conditions  for  eighteen  months 
(35).  The  panels,  12  inch  x  6  inch,  were  painted  in  the  U.K,  and  exposed 
at  the  town  site,  Port  Harcourt  on  17.1.57. 

The  309  Yacht  Varnish  failed  badly  as  a  result  of  checking  and 
cracking  and  the  Episeal  Varnish  os  a  result  of  flaking.  The  Sunlight 
Varnish  and  Group  37  Varnish  did  not  aha.'  any  serious  physical  breakdown 
but  the  latter  darkened  considerably  to  a  reddi sh-brown  colour.  None  of 
the  vami3ho3  supported  fungal  or  algal  growth. 

All  four  specimens  lost  their  initial  high  gloss  fairly  rapidly  and 
after  twelve  months  it  had  entirely  disappeared.  The  gloss  was  only 
partially  restored  on  polishing  the  surfaces,  Specir.'n  El-3  ("Group  37" 
Varnish)  darkened  considerably,  changing  to  a  fairly  dark  red-brown  after 
about  nine  months  exposure  (Fig, 64).  C rare  foot  checking  covered  the  whole 
surface  of  El-1  ("309”  Yacht  Varnish)  after  nine  months  and  this  increased 
and  developed  into  orowsfoct  cracldng  during  the  remainder  of  the  trial 
(Fig.62),  Heavy  flaking  of  El-4  ("Episeal"  Varnish)  developed)  this 
commenced  at  the  rouided.  edges  after  about  nine  months  and  gradually  spread 
towards  the  centre  of  the  panel.  After  eighteen  months,  about  75  per  cant 
of  tho  varnish  film  had  flaked  off  (Fig. 65).  Towards  the  end  of  the  trial, 
only  slight  flaking  of  the  other  three  varnishes  was  recorded,  El-1  and  El -2 
at  the  rounded  edges  and  El-3  at  the  crack  in  the  substrate  below  the  top 
securing  hole  (Fig,  64), 

8.2.2  Yacht  Varnish  K.4929  (Gallon  Ltd, ) 

This  material  was  included  in  the  trial  of  Service  Paint  Systana 
(Section  4.2.18)  and  was  exposed  on  teak  wood  panels  far  three  and  a  half 
years  at  the  : inline  site  (39).  The  varnish  was  anplied  in  the  U.K.  as 
desoribod  in  Appendix  E.2,  and  the  panels  were  exposed  100  yards  from  the 
surf  line  on  9.1.52. 

Generally,  the  varnish  showed  moderately  good  resi3tanoe  to  breakdown 
in  view  of  the  severe  conditions  of  exposure  at  the  marine  site.  The  moat 
serious  defect  to  develop  on  the  varnish  va3  ohooking}  this  was  consider¬ 
able  after  twelve  months  tuid  heavy  after  three  and  a  half  years.  Slight 
blistering  also  occurred  at  stages  during  tho  trial  and  slight  flaking  was 
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reocrdod  v/hon  the  specimen  was  vithdroi/n,  A  fair  amount  of  algal  growth 
v/as  evident  on  the  surface  at  c  r  tain  stages  in  the  tri;al  'but  it  was  free 
from  o.ll  biological  growth  at  the  oi«l  of  the  trial.  Algal  and  fungal 
growths  appear  sanev/hat  intermittently  at  this  site1. 

0,2.3  Pioturo  Varnishes  (Trial  sponsored  by  the  National  Gallery) 

Nine  different  exporinc ntal  Picture  Varnishes  submitted  by  the 
National  G-allery  were  exposed  under  a  perspex  cover  (to  provide  protection 
frau  the  rain)  for  eight  months  at  the  desert  3ite,  to  assess  their 
general  suitability  for  use  in  daylight-illuminated,  heated  picture 
galleries.  The  varnishes,  described  in  Appendix  E.3,  wore  applied  in  the 
U.K.  to  aluminium  foil,  sand-blasted  glass,  and  clear  glass  and  wore 
exposed  on  29.12,56. 

On  clear  glass,  throe  varnishes  ’Wore  more  successful  than  the  others. 
Those  were  (a)  Polycyclohexanone  with  10  per  cent  Sonpol,  (b)  Polymetha- 
crylate  and  (c)  Polyvinyl acetate.  On  sand-blasted  glass,  however,  two  of 
those  ((a)  and  (c))  crazed  and  cracked.  On  aluminium,  tho  polymethacryl- 
ate  varnish  v/as  the  most  successful  but  two  others  also  showed  little 
deterioration.  These  were  Polycyc]  ehexanone  with  10  per  oent  Linseed 
Stand  Oil  and  the  same  resin  with  10  per  cent  Sonpol  . 

During  the  first  six  montlm,  the  polymethacrylate  resin  was  far 
superior  to  all  the  others,  being  entirely  free  from  yellov/inrr,  crazing, 
blistering  and  flaling  and  shaving  only  slight  cracking  on  sand-blasted 
glass.  Ha/ever,  after  a  further  two  months  exposure  it  appeared  to  lose 
adhesion  to  clear  glass  and  peelod  away  from  the  substrate.  The  R.240 
Silicone  Resin  had  deteri. orated  most  of  all  after  six  months,  presenting 
a  dark-bram  opaque  appearance  with  considerable  b  li3tering. 

The  first  signs  of  deterioration  were  observed  after  ten  veek3 
exposure  when  Specimen  E3-4  (.hstic  with  5  per  cent  Linseed  Oil)  showed 
slight  crazing  on  t lie  sand-blasted  glass.  Specimen  E3-2  (R.240  Silicone 
Resin)  yellowed  considerably  aixi  oven  darkened  to  a  brown  odLcur  on  sand¬ 
blasted  glass.  As  this  change  of  colour  was  not  apparent  on  the  varnish 
applied  to  aluminium  or  clear  glass  substrates,  it  ray  be  associated  with 
some  effect  of  tho  roughened  surface  of  tho  glass.  Slight  yellowing  v/as 
also  noted  cn  L3~4>  7  and  9  (on  sand-blasted  glass)  and  on  E3-I,  3>  4> 

5  anti  7  (on  cl  oar-  gLass). 

After  five  months,  t  ho  extent  of  dot' -riur  ntion  of  t  lie  varnishes 
obviously  depended  largely  on  the  type  of  substrate  usod  and  these  are 
considered  separately  bela/: 

(i)  Aluminium  Specimens  E3-3,  4,  7  and  9  had  yellowed  extensively 
and  E3-I  and  6  only  slightly.  Slight  crazing  had  developed  on  E3-I  > 

3,  4,  5,  6  and  7  and  very  slight  cracking  on  E3~5.  Blistering  v/as 
extensive  on  Ey-1 ,  2  anti  3  and  rather  less  on  L3*4*  7  and  9.  Only 
very  slight  flaking  occurred  on  Specimen  E3-5  ( 1’olycycl ehexanone 
v.ith  10  per  cent  Linseed  Stand  Oil). 

(ii)  Sand-Blasted  Glass  Only  twv  specimens  (E3“2  and  5)  yellcvod 
and  to  only  a  alight  degree.  Extensive  crazing  occurred  on  fair  of 
the  specimens  (E3-1,  2,  3  and  4)  and  rather  less  on  E3-6,  7  and  9. 

Only  one  specimen  (E3-6)  shared  much  cracking}  this  defect  was 
observed  on  fcwr  others  (E3-1,  5»  7  nrvi  &)  but  only  to  a  slight 
degree.  KLiatering  was  heavy  on  E3-1,  2,  3*  4  and  7  and  slight  cn 
E3-5.  The  only  case  of  flaking  was  on  E3-1  where  it  was  very  slight. 

(ill)  Clear  C-lass  Considerable  yellcvirg  of  E3"1  >  3*  4  aid  7 
occurred  but  it  was  only  slight  on  R3-5.  Pour  specimens  (S3~1»  3»  4 
and  7)  aha/ed  extensive  crazing  and  the  last  also  cracked  oonsider- 
obly;  there  was  sli,  Rt  cracking  on  R5-1.  One  specimen  (E3-1 ) 
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showed  heavy  and  three  others  (E3-2,  3  and  7)  slight  blistering  but  no 
flailing  was  observed. 

The  specimens  on  aluminium  and  sand-blasted  glass  substrates  were 
withdrawn  after  six  and  half  months  exposure.  Little  change  in  their 
condition  was  evident  during  the  last  few  weeks  of  exposure. 

Specimens  on  clear  glass  were  exposed  for  a  total  period  of  eight 
months.  At  the  time  of  withdrawal,  oil  specimens  with  the  exoeption  of 
E3-8  (Polymothaorylate  Resin)  had  yellowed  and,  in  addition,  E3-2  had 
developed  slight  orazing,  E3-4,  5  and  fe  marked  cracking  and  E3-1,  3  and  7 
slight  flaking.  The  mo3t  marked  deterioration  during  the  latter  stages  of 
the  trial  was  in  the  oase  of  E3-8  (Polymethacrylate  Resin)  which  ms 
peeling  away  in  large  areas  from  the  substrate. 


9.  FUNGUS  RESISTING  PAINTS 


9.1  Introduction 

The  warm,  humid  climate  of  the  raii*.f orest  belt  of  Southern  Nigeria 
provides  conditions  very  favourable  for  fungal  and  algal  growth.  Such 
growths,  however,  although  they  often  appear  in  great  profusion  on  painted 
surfaces,  are  usually  mainly  superficial  and  are  easily  removed  on  wiping 
with  a  damp  cloth,  oousing  no  damage  to  the  paint  films.  Nutrient  is 
probably  derivod  from  extraneous  materials  adhering  to  the  surfaces,  ilore 
serious  oases  of  fungal  attack  were  observed  in  sane  instances  and  were 
attributed  to  the  fungus  Pullularia  sp.  which  appeared  to  penetrate  the  paint 
film  from  above  and  produced  dark  stains  an  the  paints.  This  was  particu¬ 
larly  unsightly  on  '.jhite  or  light-colcured  paints  and  was  not  removed  on 
cleaning  the  surface  (Pig.66),  Attack  by  Pullularia  an. -./as  observed  at  both 
the  tom  and  marine  sites,  in  spite  of  the  intense  sunli^it  at  the  latter. 

The  most  serious  fungal  attack  cf  all,  tovever,  resulted  from  fungi,  probably 
present  on  the  wood  before  painting  subsequently  producing  fruiting  bodies 
whioh  burst  through  the  paint  film  from  beneath.  These  fungal  pustules  were, 
in  almost  every  case,  oaused  by  pycnidia  of  Botryodiolodia  thedbranae.  which 
appeared  to  be  particularly  resistant  to  fungicides,  "** 

The  efficiency  of  a  fungus  resisting  paint  was  generally  assessed  by 
exposing  it  at  the  Jungle  site,  near  Port  Hare curt,  where  algal  and  fungal 
growths  were  found  to  develop  rapidly.  Below  are  summaries  cf  the  trials 
involving  such  paints  and  details  of  the  materials  tested  are  given  in 
Appendix  F.  Photographs  of  sore  of  the  specimens  on  exposure  can  be  seen 
in  Figs,  31  to  34« 

9.2  Individual  Trials 

9.2,1  Fungus  Resisting  Paints  (j aison  anl  Nicholson  Group) 

The  efficiency  of  various  fungus  resisting  paints  was  assessed  by 
exposing  painted  wood  panels  ir  a  tropical  Jungle  clearing  for  nineteen 
monthd  (14).  The  paint  systems  (Appendix  F.l)  consisted  of  an  aluminium 
primer  contaiiiing  15  par  oerrt  oopper  naphthenate  and  a  white  undercoat 
containing  organic  mercurial  compounds.  The  topcoats  included  several 
combinations  of  two  pignuts,  four  media  and  a  range  of  eight  fungiaides. 
The  paints  were  applied  to  Cbeohe  wood  panels,  S  inoh  x  6  inch,  both  at 
T.T.E.  and  in  the  U,K.,  and  were  exposed  on  12.6,53. 

Superficial  algal  and  fungal  growths  developed  in  varying  amounts  on 
the  aurfaoes  of  all  the  painted  panels  but  they'  were  easily  removed  by 
woshinf  and  did  not  appear  to  affect  the  paint  surfaces.  This  growth  was 
slight  on  panels  painted  \/ith  aluminium  primer  only  and  on  the  straight 
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zino  oxide  finishing  ocat  containing  no  fungioido  (specimen  PI -19),  but 
it  dovolopod  to  at  least  a  moderate  degree  on  all  the  other  specimens. 

Damage  to  the  paint  films  was  caused  by  fungi,  probably  present  on 
the  wood  before  painting.  Those  produced  fruiting  bodies  which  during 
development  burst  through  the  paint  film  from  beneath.  Such  damage  wa3 
moat  severe  on  panels  painted  v.ith  primer  and  undercoat  only  (Fig. 67). 

It  appeared  to  be  independent  of  the  presence  or  concentration  of 
fungicide;  indeed,  some  of  the  panels  which  shaved  no  development  of 
thi3  fungus  did  not  contain  fungicide  in  the  finishing  coat  (Specimens 
FI-1,  2,  and  4). 

Panels  painted  in  the  U.K.  and  sent  to  Nigeria  for  exposure  behaved 
similarly  to  those  painted  at  the  exposure  site  as  regards  the  develop- 
ment  of  superficial  fungal  growths  and  damage  to  the  paint  film  by  fungi 
developing  from  the  wood  surface. 

Copper  naphthonate  dip  treatment  did  not  prevent  the  gravth  of 
fruiting  bodies  of  the  fungus  Bo  try  odlpl  oil  a  theobremae  on  unpair,  ted 
Ob  echo  wood  panels  (Fig,  68). 

The  presence  of  fungicides  in  these  pa±nt3,  therefore,  appeared 
to  have  no  beneficial  value  as  inhibitors  of  the  types  of  fungal  and 
algal  growths  encountered  at  the  jungle  clearing  exposure  site. 

9.2. 2  Fungus  Resisting  Points  ( 1,0,1.  Ltd.  ) 

To  determine  the  efficiency  of  five  experimental  fungus-resisting 
white  gloss  paints,  painted  Gbeoho  wood  panels  were  exposed  fur  twelve 
months  at  the  Part  HnrOvUrt  turn  site  and  in  the  Jungle  undergrowth 
(22).  The  panels  (8  inch  x  6  inch)  were  painted  os  described  in 
Appendix  F.2,  some  in  the  U.K.  and  sene  at  T.T.E.,  aid  were  exposed  on 
17-4.56.  Teat  panels  were  also  exposod  by  I.C.I,  Ltd.  in  a  tropioal 
test  chamber  at  their  Research  Station  at  Jealctt3  Kill  in  the  U.K.  but 
no  information  is  available  on  thi3  part  of  the  trial.  T’he  compositions 
of  the  paints  or  the  fungioides  incorporated  in  than  were  not  divulged. 

Treatment  of  the  panels  with  a  2  per  cent  aqueous  solution  of  Iho 
fungicide  "Shirlan  IIA"  before  painting  '.7ns  ineffective  as  a  preventive 
measure  against  the  subsequent  development  of  fungal  synnemata  and  of 
Botryodiplcdia  frvd.ti.ig  bodies  from  the  v^od  through  the  point  film. 

There  was  some  evidence  to  suggest,  however,  that  it  night  Inhibit  to 
some  extent  the  development  of  pink  staining  of  the  paint.  The  various 
types  of  gravth  differed  in  sensitivity  to  the  five  paints,  n-ne  of 
which  inhibited  all  types  of  gr.wth  equally  well.  Seme  finishes 
controlled  oertain  grarths  fairly  woll  out  none  was  generally  successful. 

None  of  tlio  finishes  controlled  to  any  satisfactory  extent  the 
development  of  the  dark  mould  gravth  on  the  surface  of  the  paint. 

Finishes  ,BI,  'C  and  'D'  inliibited  its  development  to  a  moderate  degree 
but  finishes  'A'  and  '3'  did  so  only  slightly. 

Finishes  'A1,  * B*  and  *D'  had  no  offoot  on  the  development  of 
pustules  oausod  by  Botrvcd  jpl odia  Ixit  the  results  suggested  that  these 
were  partially  inhibited,  out  not  prevented,  by  finishes  *C*  and  'E1. 

Development  of  fungal  synnemata  was  unaffeotod  by  finishes  'A', 

*3'  and  'D1  but  fairly  well  controlled  by  finis  lies  'C  and  . 

Pink  staining  of  the  paint  wa3  almost  completely  controlled  by 
finishes  'A'  and  '3',  fairly  '.veil  controlled  by  finishes  'C 1  and  '3* 
but  unaffected  by  finish  'D* , 
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At  tiie  JungLo  undergrowth  site,  superficial  fungal  grewth  was  evident 
on  most  if  the  panels  after  only  one  month's  exposure.  This  grewth 
developed  rapidly  and  soon  formed  a  dark  grey  contimous  coating  on  all 
the  specimens  (Pig.  73)  tut  it  was  generally  fairly  easily  removed  with  a 
damp  doth.  Fungal  sporing  structures  developed  from  the  wood  substrate 
and  burst  through  the  paint  films  on  most  of  the  panels.  These  structures 
consisted  of  pustules  cf  Botrvodiplodia  theobranae  and  Graohium  synnemata 
whioh  wore  often  found  t  o  occur  in  close  association  with  one  another 
(Pigs, 70  and  7i),  Snail  patches  of  pink  to  violet  staining  appeared  on 
many  of  the  specimens  and  it  appeared,  on  microsoopio  examination,  to  be 
associated  with  mycelium  present  on  the  paint  surfaoe. 

At  the  town  site,  mould  g?oivth  was  much  more  restricted  and  there 
were  only  a  few  oases  in  which  pustules  and  synnemata  developed.  One 
fairly  severe  ease  is  sham  in  Fig.  69.  Surfaoe  mculd  growth  was  far  less 
luxuriant  and  consisted  almost  entirely  of  Pullularia  sp.  (Fig. 72). 

Panels  painted  in  the  U.K,  behaved  in  a  manner  similar  to  those 
painted  at  T.T.ih  exoept  that  the  former  did  not  develop  synnemata  to  any 
great  extent, 

-9.2.3  Nuodeoc  Fungicides  in  Paints  (Trials  sponsored  by  mnlstov  of 
'supply.  Chemical  Inspectorate V 

The  fungicidal  properties  of  three  different  Nuodsx  products  (Nuodeoc 
Super— Ad-It,  Nuodeoc  321  SS  and  Phemax  Oil  Soluble)  were  assessed  by 
inoorparatii^  eaoh  of  them  in  two  different  paint  systems  and  exposing 
painted  mild  steel  panels  in  a  tropical  Jungle  for  twenty-nine  months  (18). 
Pentaohlorophenol  was  also  incorporated  in  each  of  the  two  paints  and 
similarly  exposed  far  comparison.  The  panels  (12  inch  x  12  inch)  were 
painted  in  the  UJC.  as  shewn  in  Appendix  F.3  and  exposed  in  the  clearing 
and  the  undergrowth  on  2,3.54. 

The  presence  or  absence  cf  these  fungicides  in  the  paints  had  no 
apparent  effect  on  the  development  cf  algal  and  fungal  growths  Algal 
growth  developed  on  all  the  panels  during  exposure,  being  first  observed 
after  about  six  months.  After  fifteen  months  it  had  formed  a  oontinuens 
coating  over  the  paint  films.  Contrary  to  earlier  experience,  this  growth 
•was  generally  heavier  on  panels  in  the  undergrowth  than  on  those  in  the 
ol earing.  iiou3d  growth,  always  associated  with  the  algal  floating,  was 
found  on  all  the  specimens  in  the  form  of  fungal  mycelium  and  numerous 
fungal  spores  but  it  was  not  observed  in  quantity  until  the  panels  had  been 
exposed  fer  almost  two  years.  In  all  oases,  the  algal  and  fungal  growths 
were  superficial  and  were  readily  removed  from  the  paint  .urfaoe  with  a 
damp  oloth. 

Deterioration  of  the  point  films  was  greater  in  the  Jungle  clearing 
than  in  the  undergrowth  and  greater  with  the  Primer  and  General  Service 
Finishing  Paint,  At  both  sites,  nsnerous  small  blisters  developed  which 
were  more  extensive  on  panels  containing  "Nuodex  Super-Ad-It"  as  fungioide. 

9.2.4  Fungicidal  Paints  (Trial  sponsored  by  .dniatrv  of  Supply. 

Chemical  Inspectorate) 

The  previews  trial  (Section  9.2,3)  gave  inconclusive  results  probably 
because  tho  paints  were  applied  exclusively  to  a  mild  steel  substrate. 

A  further  trial  (28)  was  arranged  to  compare  the  effectiveness  cf  two  of 
the  fungi oides  (Nuodeoc  Super-Ad-It  and  pentachlorcphaiol,  the  farmer  In  a 
higher  concentration  than  before)  incorporated  in  three  different  point 
systems  (based  on  alkyd  resin,  chlorine  ted  rubber  and  linseed  oil 
respectively).  The  paints  wero  applied  in  the  U.K.  to  mild  steel  (12  inch 
x  12  inch)  and  Western  Rod  Cedar  panels  (12  inoh  x  6  inch),  as  described  in 
Appendix  F.4,  end  exposed  for  fifteen  months  in  the  Jungle  undergrowth. 
Exposure  took  place  on  3.12.5b. 
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Development  of  fungal  gm/th  was  Initially  moro  rapid  on  panels  with¬ 
out  headoovar  but  at  the  end  of  the  trial  there  './as  little  difference 
between  the  two  •types  of  exposure.  Fungal  growth  was  more  prolific  on 
paints  applied  to  raild  steel  than  on  the  same  paints  applied  to  Western 
Red  Cedar.  This  is  unusual,  since  a  v/oodon  aubstrato  is  generally 
regarded  as  being  a  possible  source  of  nutriment  for  fungal  growths* 

The  explanation  may  be  that  this  particular  timber  possesses  fungicidal 
properties  (42). 

Growth  v/as  heaviest  on  the  linseed  oil  based  paint;  it  was  equally 
extensive  but  not  so  heavy  on  the  alkyd  material.  Very  little  growth 
developed  on  the  chlorinated  rubber  paint  but  the  metal  panels  coated 
\/ith  this  material  showed  extensive  deterioration  in  the  form  of  loss  of 
gloss,  blistering  and  rusting;  no  blistering  v/as  observed  on  this 
paint  when  applied  to  wood. 

"Super-Ad-ItM  fungioide  strongly'  inhibited  fungal  growth  during 
the  first  four  months  but,  thereafter,  the  effect  stealily  diminished 
until,  at  the  end  of  the  trial,  it  was  very  alight.  Pentachlorophenol 
had  only  a  very  slight  inhibiting  ef foot  on  the  onset  and  development  of 
fungal  growth.  This  may  be  attributable  to  a  rapid  loss  of  the  material 
by  sublimation  in  the  higher  ambient  temperatures  of  the  tropics. 

Although  breakdown  of  the  linseed  oil  and  alkyd  paint  systems  was 
far  less  severe  than  that  of  the  chlorinated  rubber,  the  two  farmer 
systons,  especially  those  containing  pentachlorophenol,  showed  seme 
blistering  and  rusting  cn  the  mild  stool  panels  and  there  was  a 
considerable  amount  of  chocking  and  oracldng  on  some  of  the  linseed  oil 
paint  specimens  on  mild  stoel.  The  alkyd  base  paint  on  mild  steel  retained 
its  gloss  fbr  a  longer  period  than  any  other  combination  of  paint  system 
and  substrate. 

9.2.5  Fungicidal  Paints  (Goodlass  .’all  and  Co.  Ltd. ) 

TM.3  trial  (34)  was  designed  to  a3se33  the  fungus  resisting  charac¬ 
teristics  cf  two  paints  containing,  as  a  fungioide,  the  mercury  salt  of 
a  long  chain  fatly  aoid.  hernntd  and  Obooho  wood  panels  (12  inch  x 
6  inch)  were  painted  in  the  U.K.  as  shown  in  Appendix  F.5,  and  wore 
exposed  (on  21.3,57)  for  sixteen  months  in  the  jungle  clearing. 

Biological  gre.rth  began  to  develop  within  three  months  of  exposure. 
The  general  pattern  ./as  the  development  of  a  dark  film  cf  superficial 
fungal  growth  interspersed  with  blaok  spots  due  to  olumps  of  ohlamydo- 
oporea  cf  Pullularla  an.  It  was  rather  header  on  the  paints  ■•ontaining 
no  fungicide  and  heavier  on  the  cream  than  on  the  oorreponding  green 
paints.  Pycrddia  of  the  fungus  flotrvodiplodia  thccbranae  developed  on 
the  Ob  echo  panels  painted  v/ith  systems  containing  no  fungicide  and  burst 
threngh  from  the  wood  substrate,  causing  minute  dark  blisters  on  the 
paint  film  and  subsequent  flaking  of  the  paint  at  these  spots  (Fig. 74). 
Apart  frem  this,  there  was  no  physical  breakdown  of  the  paints.  In 
addition  to  the  dark  fungal  growth,  scattered  green  and  grey  patches  of 
algae  also  dovelopod. 

The  presence  of  this  fungicide  in  paints,  therefore,  appears  to 
inhibit  but  not  prevent  superficial  fungal  gra.'th.  There  were 
indications  that  it  might  bo  effective  in  inhibiting  the  more  destruc¬ 
tive  fungus  Botrvodlplodia  thoobreraae  which  appears  to  havo  a  high 
immunity  to  most  fungicides.  Thus,  no  specimen  containing  the  fungi¬ 
oide  under  tost  shoved  oxy  breakdown  of  the  film  as  a  result  of 
pustules  caused  by  Botr/odinlodia  thoobronao  but,  on  the  other  hand, 
none  of  the  green  paints  on  ha-anti  wood,  -whether  containing  fungicide 
or  not,  v/ero  of  fee  toh. 
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9*2.6  Furudoidal  Paints  (Jenson  and  Kioholson  Group) 


Five  paints  each  containing  a  different  fungicide,  the  nature  of  which 
was  not  disclosed,  were  exposed  on  wood  panels  for  twenty  months  in  the 
Jungle  clearing  (3b).  The  paints  'were  applied  at  T.T.E.,  os  described  in 
Appendix  P.6,  to  Cfbeohe  panels  8  inch  x  6  inch.  Some  of  the  panels  were 
pretreated  by  brushing  \dth  a  2  per  cent  aqueous  solution  of  "Santobrlte". 
Exposure  took  place  on  22.11.58. 

None  of  the  fungicidal  paints  was  effective  in  inhibiting  fungal 
grwth.  After  three  months  all  the  panels  appeared  very  dirty  as  a  result 
of  mould  growth  and  vegetable  debris  adhering  to  the  surface.  The  mould 
was  dark  green  in  colour  and  was  spread  over  small  areas.  It  consisted  of 
colonies  of  Cladocporium  'which  appeared  generally  to  be  growing  on  surfaoe 
contaminants.  There  were,  however,  discrete  colonies  not  associated  with 
such  possible  sources  of  nutrient.  The  growth  was  only  superficial  at  this 
stage  and  could  easily  be  removed  with  a  damp  cloth. 

After  nine  months  exposure,  the  mould  growth  was  extensive  and  formed 
a  continuous  coating  over  the  surfaces  of  the  panels.  Finish  "DF"  appeared 
to  be  slightly  superior  to  the  other  as  far  as  inhibition  of  the  growth 
was  concerned.  At  this  stage,  the  fungal  growth  was  not  easily  removed 
with  a  danp  doth  and  the  point  filxis  were  stained. 

The  panels  pretreated  with  a  2  per  cent  aqueous  solution  of  "Santobrlte" 
showed  craoking  of  the  paint  film  after  eleven  months  exposure.  There  vras 
also  very  slight  cracking  after  nineteen  months  on  most  of  the  panels 
■without  "San tob rite"  pretreatment.  At  the  end  of  the  trial  the  pretreated 
panels  ware  in  the  same  condition  as  the  painted  untreated  panels. 

No  o hoiking,  checking,  flaking  or  blistering  developed  on  any  of  the 
panels. 


1°.  KECICHAl  VARNISHES  AID  LACQUERS 


10.1  Introduction 

Three  trials  involving  the  exposure  cf  fungicidal  varnishes  and  lacquers 
wero  carried  out.  The  types  of  varnishes  testa;  are  listed  in  Appendix  G, 

10.2  Individual  Trials 

10.2.1  Nuodax  Fungicides  In  Varnishes  (Trial  sponsored  by  Mnistrv  of 
Supply.  Chemical  Inspectorate) 

This  was  part  of  the  trial  of  'Nuodex  Fungicides  in  Paints’  (see 
Section  9.2.3).  The  same  f  our  fungicides  (Nuodex  Super- Ad-It,  Nuodex 
321.  SS,  Fhemcoc  Oil  Sduble  and  Pentachlorophcnol )  were  incorporated  in 
varnish  to  speoifioation  TS.188,  and  the  varnishes  were  exposed  on  mild 
steel  panels  for  twenty-nine  months  in  a  tropical  Jungle  (18).  The 
percentages  of  fungicide  added  arc  shown  in  Appendix  G.l.  The  varnishes 
were  applied  in  the  U.K.  and  were  exposed  in  the  clearing  and  the  uxvler- 
grar/th  on  2,3. 54. 

Algal  growth  developed  on  all  the  specimens  but  it  \/as  less  heavy  on 
the  varnished  than  on  the  paintod  panels  (Section  9.2.3.).  Like  the 
latter,  growth  'was  heavier  on  the  panels  exposed  in  the  urder  growth  than 
on  those  in  the  clearing.  The  growths  were  all  superficial  and  ware 
readily  ronovod  from  the  surfaces  vdth  a  danp  cloth.  Algal  growth  first 
appeared  on  the  panels  after  six  months  exposure  in  the  ferm  cf  green  and 
grey  oclcnieo.  At  the  end  of  ihe  trial,  mould  growth  was  beginning  to 
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appear  on  all  the  specimens  and  it  appeared  to  bo  associated  \dth  the 
algal  coating. 

The  presenoo  or  absence  cf  fungicides  in  the  varnish  had  no 
apparent  effect  on  the  development  of  algal  and  fungal  growth  on  the 
specimens. 

Rusting  of  the  panels  start o,l  to  develop  during  the  early  stages  of 
the  trial  and  gradually  increased  in  severity  until,  after  twenty-nine 
months,  70-99  per  cent  of  the  surface  areas  in  the  olearing  and  40-90 
per  oent  in  the  undergrowth  had  xusted.  The  panels  oentaining  no 
fungicide  and  those  with  pentaohlorophenol  were  the  most  affeoted  and 
those  vrith  Ifuodex  'Super-Ad-lt'  least  affected  in  this  respect  at  both 
sites. 


10.2.2  Fungicidal  Varni shos  (Trial  sponsored  by  I  ministry  of  Supply. 

Chonioal  Ihspeotorate) 

This  was  part  of  the  trial  on  fungicidal  paints  described  in 
Section  9.2.4.  The  effectiveness  of  the  two  fungicides,  Nuodex 
Super-Ad-lt  and  pentachl orophenol ,  was  compared  when  irmorporated  into 
varnish  to  specification  T.S.183  (28).  The  Super-Ad-lt  was  in  a  higher 
concentration  than  previously  (see  Scctim  10.2.1  )j  details  are  given  in 
Appendix  G.2.  The  varnishes  wore  applied  in  the  U.K.  to  hard  aluminium 
panels  (12  inch  x  12  inch)  and  wore  exposed  in  the  Jungle  urder growth 
(on  3.12.56)  for  fifteen  months. 

All  specimens,  both  with  and  without  fungicide,  remained  free  from 
algal  and  fungal  growths  throughout  the  trial,  except  for  minute  traoos 
of  c  odourless  nyoeliun  which  were  not  readily  detected  by  unaided  vision. 
There  was  no  physical  deterioration  of  the  varnish  films. 

10.2.3  Fungicidal  lacquers  (Brandran  Bros,  and  Jo.  Ltd.  ) 

Two  fungioidal  laoquers  (Lacquers  ' B*  and  'C'),  containing  FCIIX, 

( par aolilorme taxyl enol )  and  "Captan"  respectively, -wore  exposed  to  hot, 
humid  olimatio  conditions  for  up  to  ton  months  to  assess  thalr  effective¬ 
ness  in  preventing  fungal  growth  (29).  Varnish,  Special,  Fungicidal,  to 
Spoolfioation  T.S.191B  wa3  used  as  a  comparative  standard. 

The  lacquers  and  varnish  were  applied  at  T.T.E.,  as  desoribed  in 
Appendix  G.3,  to  Nigerian  ihhogary  Plywood  and  Ob  echo  panels.  The  panels 
were  exposed  at  the  base  depot  store  on  26.3.57  and  in  the  Jungle  olearing 
an  27.3.57.  Those  at  the  latter  were  -vithdrE.wn  after  five  morths  but  at 
the  base  depot  they  were  left  for  ton  months. 

Neither  of  the  t\ro  laoquers  was  effective  for  internal  or  external 
application.  They  did  not  appear  to  have  any  fungus  inhibiting  proper- 
id  03  and  were  greatly  inferior  to  the  fungicidal  Varnish  formulated  to 
specification  T.S.191B. 

In  the  base  depot  store,  the  gloss  of  the  two  laoquers  'B1  and  'C' 
appeared  patohy  after  two  -weeks  probably  due  to  mycelial  growth  cf  the 
fungus  Penicilllum  so.  The  patches  spread  and  after  three  to  four 
months  visible  white  fungal  colonics  appeared  (Figure  75  shows  the 
conditions  of  the  panels  after  six  month.)  and  the  gloss  was  very  poor. 
After  ten  months,  both  lacquers  had  lost  all  their  gloss  apart  from 
small  traces  and  bore  moderately  heavy  fungal  growth.  Laoqucr  C  was 
worse  than  Lacquer  B  in  this  respect.  The  control  finish  (Varnish  to 
T. 8,191S)  was  superior  to  the  laoquers  in  gloss  retention  and 
resistance  to  fungal  growth.  It  shoved  patohinos3  after  four  months 
but  there  was  no  visible  fungal  growth  until  after  ten  months  expos- u-e, 
and  then  it  v/as  only  slight.  On  the  untreated  wood  control  panel, 
mould  grovth  inoreasod  fi-on  the  first  two  -weeks  exposure  and  soon 
hooane  heavy. 


In  the  ^ingLe  clearing,  both  I  acquora  '3*  and  'C'  had  a  considerable 
coating  of  mould  growth  \dthin  three  v/ecko  of  exposure,  while  the  oontrol 
varnish  was  practically  mould-free.  After  three  months,  only  a  trace  of 
gloss  remained  on  the  lacquers  while  the  oontrd  varnish  was  still  good 
in  this  respeot.  At  this  stage,  the  latter  was  still  free  from  mould 
growth,  except  for  a  few  blaok  perithooia  towards  the  bottom  of  the 
panels.  After  five  months,  the  Lacquers  'B*  and  'C'  had  completely 
disappeared  from  the  faoes  of  the  panels  -which  had  been  exposed  to  light 
and  the  surfaces  of  the  panels  had  a  ooating  of  mould  growth  (mostly 
Botrvodiplodla  theribrgnae )  and  a  fair  amount  of  algal  growth.  A  traoe  of 
laoquor  remained  on  the  sheltered  sides  which  carried  heavy  fungal  growth, 
rather  more  on  Laoquer  *  C  *  than  on  •B*.  However,  on  the  oontrol  varnish, 
a  fair  amount  of  varnish  still  remained,  although  Botryodinlodia  thedbrcmae 
was  growing  through  the  film  and  appearing  as  raimte  blaok  partioles. 

Apart  from  this  and  a  little  algal  growth  on  the  upper  edge,  the  control 
varnish  was  still  fairly  dean  and  in  reasonably  good  condition. 


11.  ALTI-FOULING  PAIHTS 


11.1  Introduction 

Marino  fouling,  especially  of  ships'  hulls,  is  a  major  problem  in 
tropical  waters.  It  causes  damage  to  paints  applied  for  the  protection  of 
the  metal  against  corrosion,  reduces  the  speed  and  increases  the  fuel  consump¬ 
tion  of  ocean-going  ships  and  is  usually  extremely  difficult  to  remove. 

Paints  fer  ships'  hulls,  therefore,  require,  in  addition  to  good  anti¬ 
corrosive  properties,  the  characteristic  of  preventing  or  at  least  inhibiting 
the  growth  of  marine  organisms.  Toxic  agents,  such  as  cuprous  and  mercury 
compounds,  arc  usually  mixed  in  with  the  pigments.  The  effectiveness  of 
these  compounds  is  undoubtedly  associated  with  the  rate  of  leaching,  so  as  to 
maintain  the  toxic  agent  at  the  surface.  This  leaching  effect  limits  the 
effective  life  of  each  application.  Metallic  copper  powder  has  die  disad¬ 
vantage  cf  possible  galvanic  action  with  the  notnl  of  the  hull  leading  to  on 
acocdrerated  rate  of  corrosion. 

Pour  trial 3  on  anti-fouling  paints  were  carried  out  and  Appendix  H 
contains  a  list  of  the  materials  tested. 

11.2  Results 


11.2,1  Anti-Foul Ing  Anti-Terodo  Paint  (Rod  Hand  Connposi.lons  Go, ) 

The  effectiveness  of  a  c opper-c entoi ning  paint  as  an  anti-fouling 
and  anti-teredo  (seo  Section  12,2,1 )  agent  was  assessed  by  total  and 
partial  irnnarsion  of  painted  Lagos  Mahogany  panels  (12  inch  x  6  inoh)  in 
the  Bonny  River,  Port  Hare  curt  for  four  months  and  Cull  immersion  at  the 
Opobo  imnorsion  site  for  eight  months  (?).  The  paint  was  applied  at  T.T.E. 
as  described  in  Appendix  H,  1 ,  and  the  panels  were  exposed  at  Opobo  on 
2.4.53  and  in  the  Bonny  River  on  23.6,53. 

The  paint  delayed  the  onset  of  fouling  to  a  small  degree  but  it  was 
not  very  effective  as  an  anti-fculing  agent. 

At  the  Bonny  River  Imorsion  site,  fouling  of  the  panels,  both  in  the 
wind/water  zone  and  fully  immersed,  oermenoed  after  only  two  months 
exposure,  while  unpointed  wed  control  panels  fouled  after  three  weeks, 
Suba«|ucnt  fouling  of  both  painted  and  unpaintod  panels  increased 
rapidly  ( Pig.  76). 


At  the  Opcibo  imcraLon  site,  there  was  no  fouling  of  either  the 
painted  or  unpointoxi  panels  after  eight  nontlis  exposure. 
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11.2.2  Anti-Foullnr  Paint  Systems  Cited  Hand  Compositions  Co,  ) 

Six  different  anti-fouling  systems  (see  Appendix  II. 2)  on  heavy  gauge 
steel  panels  were  evaluated,  by  partial  immersion  in  the  Bonny  River,  Port 
Harcourt  far  nine  months  (17).  The  panels,  13  inch  x  11  inch,  were 
pointed  in  the  U.K.  and  immersed  on  14.4.54. 

None  of  the  systems  appeared  to  be  very  effective  as  anti-fouling 
agents.  After  three  months  exposure,  all  the  paint  finishes  were  in  good 
condition,  with  the  exooption  of  system  H2-4  (Zino  Chromate  and  Green 
Anti-Fouling  Paint)  which  showed  slight  cranking,  but  considerable 
quantities  of  slimy  fouling  mechanisms  together  with  a  few  barnacles  Led 
settled  on  all  the  panels.  After  six  months,  all  specimens  were  heavily 
covered  with  theso  organisms,  making  examination  of  the  paint  surfaces 
impossible.  Little  change  in  the  amount  of  marine  growths  occurred  up 
to  nine  nontlis  and  soon  after  this  the  specimens  were  lost. 

11.2.3  Admiralty  Experimental  Anti-Fouling  Paints  (Trial  sponsored  b.v 
the  AdnAralty  Central  Dockyard  Laboratory) 

Fourteen  Admiralty  anti-fouling  paints  (see  Appendix  II. 3)  were 
exposed  from  a  raft  in  the  Bonny  River,  Part  Harcourt  for  fifteen  months 
to  assess  their  resistance  to  fouling  under  tropioal  conditions  (25).  The 
paints  were  applied  to  mild  steel  panels,  10  inch  x  6  inch,  at  T.T.ii.  and 
were  exposed  on  17.10.53. 

All  the  paints  fouled,  the  best  (45D-1 1 1  Roair/ Aroclor  pigmented 
with  cuprous  oxide)  lasting  for  about  sixty  weeks.  Four  (44P,  161P,  101P 
Modified  and  U.S.N.  Speo,12l)  were  effective  for  fifty  to  fifty-four 
weeks  and  four  ( 1/3/5,  44F  Modified,  3b4P  and  d/3/2)  for  between  sixteen 
and  thirty-two  weeks,  The  remaining  five  fouled  less  than  four  weeks 
after  immersion. 

Heavy  chalking  occurred  on  paints  44?  Modified,  1/3/2  and  1/3/5  and 
slight  chalking  on  45P  Modified,  1o1P  Modified,  44P  and  45P.  The 
remainder  shewed  no  chalking  tiircughout  the  trial. 

Severe  cracking  wa3  recorded  on  five  paints  (359?,  360P,  1/3/5, 

36 4P  and  363 P)  after  thirty-seven  to  fifty-four  weeks  immersion.  On  the 
remainder  of  the  specimens,  no  cracking  occurred,  except  possibly  in  the 
ease  of  paints  45?  an’1  D/3/ 2  where  it  wru;  notod  at  one  inspeeticn  only  but 
subsequently  disappeared. 

No  abnormal  blistering  occurred  on  any  of  the*  paints.  Fine  and 
medium  blistering  covering  10  per  cenu  of  the  surface  area  was  lotod  on  all 
specimens  after  about  fifty  weeks  ix.seraion,  except  for  the  U.S.N, 

Spoo,121  paint  far  which  it  was  not  recorded  until  at  least  sixty  weeks 
after  exposure. 

Generally,  there  was  little  flaking  of  the  paints.  The  greatest 
loss  of  anti-fouling  paint  v/as  due  to  chalking  and  consequent  thinning  of 
the  paint  film,  but  further  loss  of  the  anti-fouling  (ani  ar.ti-oorrcsive) 
film  \ma  caused  by  the  cutting  action  of  the  growing  barnacle  shells. 

Rusting,  spart  fren  that  at  panel  edges,  was  associated  almost 
entirely  with  damage  to  the  paint  film  brought  about  by  the  growth  of 
barnacle  shells.  Ir.  the  case  cf  45?  Modified,  a  few  large  barnacles  had 
out  through  the  paint  film  causing  pitting  end  rusting  of  the  panel 
after  forty-seven  weeks  exposure,  Cn  the  panels  ooatoi  with  359P, 
barnacles  hod  ait  through  the  paint  film  after  thirty-seven  weeks  ernsing 
some  flaking  of  tiio  ar.ti-fouling  paint  and  rust  where  the  anti -corrosive 
paint  also  was  damaged.  At  the  end  of  the  trial,  rusting  and  pitting 
were  bad  at  the  areas  of  barnacle  damage.  Rusting  and  pitting  of  the 
panels  coatal  with  paints  360P,  303 F  ani  3t>4P  were  extensive  and  these 
defects  \/ere  generully  associated  with  barnaole  damage  to  tiie  paint  films. 


The  anti-fouling  performance  of  the  paints  was  in  the  order  shown  in 
Table  12,  below: 


TABLE  12 


Effeotive  Lives  of  Admiralty  Experimental  Anti-Fouling  Paints 


Paint  1 

Type  ; 

Effeotive  Anti-fouling  Life  (Weeks)  | 

45P 

60  -  ,>65 

....  . 

(see  Fig. 77) 

44P  , 

30  -  54 

(see  Fig. 77)  1 

161P  (Mod.) 

50  -  54 

U.S.N.  Spec.  121  ! 

50 

(see  Fig. 78)  i 

161P  1 

37  -  54 

i 

1/3/5  %  ' 

32 

44P  (Mod. )  : 

32  -  37  (8) 

364P 

24 

1/3/2  j 

16  —  24 

Pocoptic 

4 

45P  (Mod. )  l 

4 

359P 

4 

360P 

4 

1 

1 

363P 

4 

(see  Pig.78) 

NOTES:  1. 


2. 


Where  two  figures  are  given  for  the  a  nti- 
f ailing  life,  the  second  figure  refers  to  the 
la/or  panel  of  the  duplicate  specimens 
iiniersed. 

Paint  HP  (llodifiod)  fouled  after  eight  weeks 
but  subsequently  cleaned  and  fouled  again 
after  32/37  weeks. 


11*2.4  Experimental  Anti-Pailing  Compositions  fl.C.I.  Ltd.) 

Twelve  experimental  anti-fouling  paints  based  on  plasticised  rosin 
and  cuprous  oxide  (see  Appendix  H.4)  were  exposed  from  a  raft  in  the  Bonny 
River  at  Part  Hsroairt  far  twenty-seven  weeks  (26).  The  paints  were 
applied  at  T.T.E.  to  "Tufnol"  panels,  4  inch  x  4  inch,  and  were  exposed 
on  26.8.57. 


Cracking  of  the  paint  film  occurred  on  only  a  few  specimens,  viz.  on 
two  panels  of  H4-9  (plasticised  rosin  with  60  per  cent  cuprous  oxide) 
chiring  the  first  four  weeks  and  on  two  panels  of  H4-10  (plasticised  rosin 
with  40  per  oont  cuprous  oxide  and  1  per  cent  D.D.T.)  during  the  first 
twelve  weeks  of  exposure.  'When  fouling  began  to  develop,  however,  cracking 
was  no  longer  visible  and  was  not  recorded  in  the  latter  stages  of  the 
tidal.  All  paints  become  more  or  less  heavily  fouled  after  twenty-six  weeks 
with  the  exception  of  114-11  and  J4-12  (plasticised  rosin  with  50  par  oent 
aiprais  oxide  and  2  per  cent  mercury  oxide)  which  wore  only  slightly  aid 
H4^>  and  H4-7  (plasticised  rosin  with  40  per  cent  cuprous  oxide  and  1,5  per 
cent  mercury  o:d.dc)  which  were  only  moderately  fouled.  114-12  was  the  beat 
and  H4<-4  (rosii/oil  with  30  per  cent  suproua  oxide)  the  worst  as  regards 
foiling.  Figures  79  and  81  show  the  condition  of  the  panels  after  twenty- 
six  weeks  inversion. 


11,3  Conclusions 


The  anti-fouling  anti-teredo  copper  paint  manufactured  by  the  Red  Hard 
Compositions  Co,  delayed  the  onset  of  fouling  but  did  not  prevent  fairly 
hea/y  incrustations  after  four  months  exposure.  This  material  './as  concluded 
to  have  low  anti-fouling  properties.  The  six  paint  system  tested  in  the 
second  trial  of  Red  Hand  Compositions  were  similarly  low  in  anti-fouling 
properties  bring  heavily  covered  with  marine  organisms  after  six  months 
exposure. 

Of  the  I.C.I,  experimental  anti-fouling  paints,  the  two  most  effective 
contained  2  per  cent  of  mercury  oxide  in  addition  to  50  per  cent  of  cuprous 
oxide  and  two  more  which  were  only  moderately  fouled  contained  1,5  per  cent 
mercury  oxide  in  addition  to  UO  per  cent  of  ouprous  oxide.  The  addition  of 
a  small  proportion  of  mercury  oxide  to  cuprous  oxide,  therefore,  seems  to 
be  beneficial  in  increasing  tha  anti-fouling  properties  of  these  paints. 
However,  from  the  condition  of  the  panels  coated  with  these  I.C.I.  composi¬ 
tions  it  appeared  that  none  of  the  paints  would  have  retained  their 
effectiveness  for  much  longer  than  twenty-seven  weeks. 

The  Admiralty  anti-fouling  paint  45P  containing  1:1  Rosir/Aroolor 
pigmaitod  with  cuprous  coddo  \.-as  the  most  effective  anti-fouling  paint 
tested  at  T.T.B. 


12.  AVri-TSKHDO  PAINTS 


12.1  Introduction 


The  ravages  of  shijxvar.i  and  nibble  on  the  hullo  of  canoes,  small 
launches,  wooden  piers  and  water- transported  timber  has  for  long  been  a 
natter  of  great  concern  on  the  './ost  Coast  of  Africa.  Attack  by  shipworm  can 
be  ^mediately  distinguished  by  the  white  shelly  lining  to  the  borings  which 
may  have  a  length  of  up  to  six  feet  and  whioh  never  intersoot.  Gribble 
normally  only  burrow  to  a  dqpth  of  liclf  an  inch  or  ovin  less.  The  barings, 
however,  ore  so  olose  together  that  the  outer  layer  of  the  timber  is 
eventually  entirely  removed,  thereby  exposing  a  now  layer  to  attack.  Both 
typo3  of  organism  may  occur  together  and  they  can  attack  timber  as  high  as 
midway  between  tidemarks  or  down  to  a  depth  of  several  hundred  fattens  (41 ), 
the  actual  limits  varying  with  the  species,  Saic  species  require  high 
salinity  vdiilc  others  oan  survive  in  fresh  ■■rater  a r  oven  in  air  for  a  week  or 
more.  lUddy  water  or  water  contaminated  with  swage  is  usual ly  fr  :e  from 
these  organisms  (4 1),  Teredo  larvae  are  said  to  swim  damwards  away  from 
strong  light  but  to  remain  in  a  dim  light  or  even  to  migrate  into  an  area  of 
dim  light  fran  darkness.  Consequently  they  teni  to  collect  at  an  optimum 
light  density  and,  in  the  cone  of  this  intensity,  attack  will  be  greatest. 

The  precise  depth  of  thi3  zone  will  depend  on  the  amount  of  suspended 
matter,  the  clearer  the  water  the  deeper  being  the  zone  of  maximum  attack. 

In  the  absence  of  definite  information  on  the  actual  light  intensity  at 
which  larvae  tend  to  collect,  exposure  panels  for  assessing  teredo  attaok 
at  the  T.T.S.  sites  ware  placed  generally  at  a  depth  of  approximately  two 
feet  below  tlie  surface  of  the  water.  The  species  of  shipwerms  occurring  at 
Port  Haroourt  is  ref  err  able  to  the  genu3  Bonkia.  Tei’odo  species  in  the 
strict  biologioal  sense  are  not  found  there  but  are  abundant  nearer  the 
open  sea. 

Meat  typos  of  timber  are  liable  to  attack  by  shipwerm,  the  degree  of 
susceptibility  depending  to  seme  extent  on  the  hardness  of  the  timber. 

Lagos  mahogany  aid  yellow  pine,  for  example,  are  known  to  be  particularly 
susceptible  to  teredo  attaok  and  panels  of  these  materials  wore  used  in 
trials  at  T.TJ3.  to  assess  tlie  anti- teredo  properties  of  paints.  For 
supporting  the  panel.3  under  the  surface  of  the  vatcr,  either  steel  or  iroko 

/frames 


frames  were  employed,  the  latter  being  a  timber  which  has  shown  a  fair 
resistance  to  teredo  attack. 

The  characteristic  of  a  paint  required  to  provide  resistance  to  attack 
by  teredo  has  not  been  definitely  established.  In  particular,  it  is  thought 
that  a  very  durable  rather  than  a  toxio  paint  film  may  be  the  answer  to 
protection  against  teredo  attack.  Anti-teredo  action  may  be  mainly  mechanical 
in  character.  Par  example,  samples  of  timber  examined  in  the  U.K.  suggested 
that  ordinary  Admiralty  Grey  Paint  protects  against  teredo,  and  attack 
commences  when  the  paint  film  fails  as  a  result  of  abrasion,  flaking  or 
o racking,  thereby  exposing  the  bare  wood.  The  teredo  larvae  enter  through 
oraoks  on  the  exposed  areas  which  need  only  be  minute.  In  testing  alleged 
toxic  anti-teredo  paints,  therefore,  the  provision  of  a  second  oontrol  ooated 
with  a  good  protective  (non-toxic)  paint  in  addition  to  an  unpainted  bare 
wood  control  is  desirable  (47). 

Two  trials  were  oarried  out  involvir^  the  exposure  of  anti -teredo  paints 
and  a  list  of  the  materials  tested  is  given  in  Appendix  I. 

12.2  Results 


12.2.1  Anti-Fouling  Anti-Teredo  Copper  Paint  (Red  Hand  Compositions  Co. ) 

This  was  the  same  material  as  described  in  Seotion  11.2.1  (see 
Appendix  H,  1 ),  It3  effectiveness  as  an  anti-teredo  coating  was  assessed 
by  total  and  partial  immersion  of  painted  wood  panels  in  the  Bonny  River, 
Port  Haroourt  for  four  months  and  full  immersion  at  the  Opobo  site  for 
eight  months  (9).  The  paint  was  applied  to  Lagos  Mahogany  panels,  12  inch 
x  6  inch,  at  T.T.E.  and  the  panels  were  inner  sod  at  Opobo  on  2.4.53  and  in 
the  Bonny  River  on  23.6.53. 

After  four  months  in  the  Bonny  River,  there  was  no  teredo  attack  on 
the  painted  panels,  although  the  unpainted  wood  control  panels  had 
sustained  severe  damage  (Pig.  82). 

After  eight  months  exposure  under  water  at  Opobo,  there  was  no  teredo 
attack  on  either  painted  or  uiqpainted  panels  j  the  latter,  however,  had 
been  attacked  by  gribblo. 

12.2.2  Admiralty  Experimental  Anti-Terodo  Paints  (Trial  sponsored  tav 
the. Admiralty  .Central  Dockyard  Laboratory) 

Eight  Admiralty  underwater  paints  (see  Appendix  I)  were  tested  as 
protect ives  against  shipwarm  attack  on  yellow  pins  panels  exposed  from  a 
raft  in  the  Benny  River,  Pert  Haroourt  for  sixteen  months  (25).  Five  of 
these  paints  were  primarily  devised  as  anti-foulii£  compositions  for  use 
<x\  steel  (see  Seotion  12,2.3)  ard  the  remaining  three  were  experimental 
paints  containing  ground  glass  devised  as  anti-teredo  proteotivea.  Hie 
paints  •.rare  applied  at  T.T.E.  to  yellow  pine  panels,  10  inch  x  6  inch,  and 
•were  limeraed  on  17.10.56.  All  the  paints  had  settled  to  some  extent  and 
difficulty  was  experienced  in  stirring  them  before  application.  The 
ground  glass  compositions  C5P/381/55  and  CIP/38^/55  were  particularly  bad 
in  this  respect. 

After  sixty-seven  weeks,  no  teredo  attaok  had  developed  on  panels 
painted  with  four  of  the  compositions  viz.  45P,  U.SJi.  Spec.  121,  ?oc optic 
and  CFP/383/55  (grain!  glass  formulation).  There  was  only  slight  attack 
on  panels  ooated  with  44P,  and  Pooar.  Panels  ooated  with  the  remaining 
teo  oonpositions,  CH>/38l/55  and  dP/38^55  (ground  glaaa  fanaulaUcua), 
were  heavily  attacked.  All  attack  occurred  initially  at  areas  of  exposed 
wood  resulting  from  poor  adhesion  of  the  anti-teredo  paint  end  breakdown 
of  the  exposed  undercoat.  There  was  no  evidence  of  ahipworme  borir^ 
through  Intact  paint  to  reach  the  wood. 


■51- 


/De tails 


Details  of  the  oorrlition  of  tho  ]>alnta  we  as  follows: 


1-1  (Tyre  44P)  Tho  paint  was  soft  and  chalking  and  tended  to  scrub 
off  on  cleaning.  There  -./an  a  small  amount  of  finking  to  the  bare 
wood  at  tho  sharp  edges  csf  the  panels. 

1-2  (Type  lfc5p)  Tho  w ood  was  saturated  with  water  and  the  grain 
was  shewing  hut  no  bare  w ood  './as  visible.  Sonic  point  v/as  removed 
on  cleaning  the  panels. 

1-3  (Point  to  U.S.N.  Spec,  1  21 )  The  paint  film  was  intaot  and  the 
wood  was  dry.  There  was  no  cracking  or  flaking  (f’ig.Bi). 

1-4  (Pooontje )  The  topcoats  were  cracked  and  there  was  si  if,  hi 
flaking  near  the  panel  edges  but  no  bare  v/ood  was  showing. 

1-5  (G- round  Glass  formulation)  Bad  adhesion  of  the  finishing 
coats  to  the  undercoat  resulted  in  the  loss  of  the  former  during 
the  early  stages  of  the  trial.  After  exposure,  the  undercoat  was 
badly  \/orn  and  damaged  and  areas  cf  bare  wood  were  visible 
(Pig.  84). 

1-6  (Ground  Glass  formulation)  There  was  considerable  flaking  of 
the  topcoat  but  the  undercoat  was  intact  except  for’  small  marginal 
areas. 

1-7  (Ground  Glass  f  ar;:tfi  ation)  There  was  slight  barnacle  damage 

to  tiro  topooat  but  tho  undercoat  './as  intact  aid  no  bare  wood  was 
visible. 

1-8  (Fomnr)  The  paint  was  in  good  condition.  There  was,  however, 
slight  barnacle  damage  but  this  did  not  extend  to  the  v/ood. 


12.3  Conclusions 

The  Red  Hand  Compositions  Co.  Anti-fouling,  Anti- teredo  Copper  Paint 
showed  reoistanoe  to  teredo  attack  in  the  oreek  waters  at  Port  ilarccurt 
and  to  attack  by  gribblc  at  Opcbo  far  at  least  c-ight  months.  The  trial, 
ha/ever,  should  have  boon  continued  longer  to  determine  the  maxira’Ja  period 
of  resistance. 

In  tlic  trial  of  Ad,  .ir-rlty  unlcrwator  paints,  attack  by  shipworvn 
ocourred  in  all  cases  at  ai-eaa  whore  the  wood  had  been  exposed  by  lo^s  csf 
breakdev/n  of  tho  paint  films.  There  was  no  evidence  to  show  th-'t  the 
organism  had  bored  through  the  intact  pni.it  film  to  reach  tire  wood.  The 
most  extensive  donngo  occurred  to  those  panels  on  which  the  j prints  failed 
to  adhere  to  the  wood.  Four  paints  successfully  prevented  attack  for 
sixty-seven  weeks.  Three  of  than  -  U.S.N,  Spec. 121,  A5P  .and  Pocoptio  - 
were  primarily  devised  as  .anti-feuling  compositions  ani  the  feurth,  an 
experimental  ground  glass  composition  (CPP/383/55),  was  formulated  for 
anti-teredo  evaluation  only.  Of  the  three  .anti-fouling  paints,  U.5.N. 
Spec,  121  and  45P  showed  a  high  toxicity  to  marine  growths  while  Pocoptio 
was  virtually  worthless  in  this  respect. 


13.  co:  position  racsaivATivE  cn  paints 


13.i  Introduction 

A  series  of  trials  was  initiated  by  tho  War  Office  La  1948  with  the 
object  of  inliibiting  oorresicn  of  netal  ammunition  boxes  p.  Anted  witlr 
wartime  paint.  One  such  trial,  'wan  cenduclod  by  D.D.O.S.,  Vest  Africa 

/CaincJid 


Command  at  the  Ordnance  Depot,  Lagoa,  whore  arrmurdtion  boxes  were  sprayed 
with  Conposition  Preservative  to  C.S.1663F  and  exposod  for  six  months  in  a 
standard  arny  store  with  a  concrete  floor.  T.T.E.  collaborated  in  this 
trial  by  exposing  painted  panels  \Ath  and  vrithout  preservative  coatings  to 
various  climatic  conditions  for  periods  of  up  to  eight  months  to  determine 
whether  the  composition  had  any  deleterious  effect  on  the  paints  and  to 
evaluate  its  corrosion-inhibiting  offoct  under  the  more  severe  conditions 
at  the  outdoor  exposure  sites  (l ). 

Two  different  ammunition  paints  each  ’.Ath  and  without  a  ooating  of  the 
preservative  wore  exposod  on  panels  supported  on  stands  at  an  angle  of  45° 
to  the  horizontal  (sec  Appendix  J  and  Table  13).  At  the  Jungle  site,  the 
stand  was  placed  inside  an  oponr-aidod  shed  to  give  protection  from  rain  and 
tree  drippings  and,  at  the  marine  site,  the  stand  was  placed  under  a  high 
oover  to  provide  protection  from  rain  and,  at  the  same  time,  allow  a  fair 
amount  of  acoess  to  sunlight. 


TAH;B  13 

Composition  Presi-TVatlvo  on  Points 


Substrate 


Preparation 
of  Specimens 


Exposure  Sites 


Mild  steel  ; 
ponds 
12  inch  x 
12  inah  ' 


Painted  1 


j  Ammunition  | 
■  Boxes 


Painted  in  U.K. 
Composition 
Preservative 
applied  by 
dipping  at  TTE 
exposure  sites 


Boxes  sprayed 
•</ith  Composition 
Preservative  at 
Ordnance  Depot,  j 
Lagos 


(i)  Jungle 
Site 
(ii)  Marine: 

200  yd 


(iii)  Ordnance 
Depot, 
Lagos 


Date  _ 

Exposed  !  Exp03Ur? 


,  27.8.48 
!  21.9.48 


- _ l 

1 


Iteration  of 
Exposure 
(Months) 

8 

7 


8.10.48  i  6 


I 

1 


13#k  Results 


At  the  Jungle  site,  rusting  of  the  white  painted  pands,  both 
untreated  and  ooatod  with  the  preservative  composition  (specimens  J-1  and  2), 
commenced  after  about  eight  weeks  exposure  but  progressed  much  more  rapidly 
on  the  untreated  pand  (J-2).  After  six  montns,  about  75  per  cent  of  the 
surface  of  the  latter  had  rusted  while  only  10  per  cent  of  tho  treated  panel 
(J-l)  was  affected.  On  the  brown-pointed  panels  (J3  and  4),  blistering  and 
rusting  at  the  blistered  areas  commenced  after  about  five  months  on  the 
treated  panel  (J-3)  and  after  six  months  on  the  untreatod  panel  (J-4).  After 
eight  months,  about  45  per  cent  of  the  surface  of  the  untreated  panel  and 
35  per  cent  of  the  treated  panel  was  affected  by  rusting.  At  this  3tage,  the 
surfaces  of  both  tho  treated  and  untreated  painted  panels  were  evenly  covered 
with  small  blisters.  Only  the  brown-painted  specimens  supported  mould 
growth  and  it  was  generally  only  slight.  It  first  appeared  on  the  troated 
panel  (j-3)  after  throe  weeks  and  on  the  untreated  sample  (J-4)  after  eleven 
weeks  and,  throughout  the  trial,  the  former  was  more  affected  than  the  latter. 


At  the  marine  situ,  after  only  four  weeks  exposure,  rust  spots  appeared 
on  oil  the  ponds  and,  in  the  oasc  at  the  white-painted  specimens,  90  per 
oent  of  the  surface  of  the  treated  and  only  15  per  oent  of  the  untreated 
panel  was  offootod  at  this  stage.  Rusting  increased  progressively  thereafter 
until,  at  the  end  at  the  trial,  most  of  the  surface  of  both  treated  and 
untreated  white  panels  had  rusted  and  the  remaining  paint  was  heavily  rust- 
stoinod.  In  the  case  of  the  brum-painted  panels,  the  untreated  panel  was 

/more 
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more  aff ectod  by  rusting  after  four  weeks,  on  area  of  the  oentre  of  the 
panel  having  mat  spots  with  pitting  corrosion  in  the  oentre  of  each 
spot.  At  the  end  of  the  tj'ial,  the  \/hole  surface  ol'  both  treated  and 
untreated  brown  panels  liod  rusted  completely  and  no  paint  was  visible. 

In  the  Ordnance  Depot  at  Lag03,  the  ammunition  boxes  sprayed  with  the 
preservative  composition  did  not  ehtr.v  any  rusting  after  six  months 
exposure.  However,  the  treated  s’orfaoes  did  not  dry  properly  and.,  exoept 
for  small  patches  on  the  exterior  of  tire  boxes,  they  remained  oily  to  the 
touch  during  the  six  months  exposure  period. 

13.3  Conclusions 

The  results  obtained  from  this  trial  wore  not  very  oonoluaive. 

The  preservative  composition  appear od  to  have  little  or  no  effect  in 
dolaying  the  onset  of  rusting  at  the  outdoor  exposure  sites.  In  the  case 
of  the  brown  stoving  paint,  it  had  a  slight  effect  in  reducing  the 
subsequent  extant  of  rusting.  Very  conflicting  results,  however,  were 
obtained  idth  the  white  air-drying  paint;  under  hot  humid  Jungle  condi¬ 
tions,  the  preservative  reduced  considerably  the  extent  of  rusting  whereas, 
at  the  marine  site,  it  had  an  accelerating  effect  on  the  corrosion  of  the 
underlying  metal.  It  is  not  clear  whether  this  was  due  to  the  airborne 
salt  or  to  the  more  intense  sunlight  at  tills  site.  The  preservative  also 
seemed  to  encourage  the  growth  of  fungi. 

Under  conditions  of  good  tropical  storage  in  the  Ordnance  Depot  at 
Lagos,  the  preservative  had  a  definite  inhibiting  effect  on  the  oorrosion 
of  painted  steel  ammunition  boxes  but  it  r«anainod  soft  and  ’oily’  for  at 
leant  six  months,  resulting  in  difficulties  in  handling  the  articles  and 
possible  contamination  of  the  contents  of  the  boxes  and  adjacent  stores. 


14.  STURAGh  OF  PALTTS  IK  gth  TROPICS 

14. 1  Introduction 


The  effect  of  tr epical  storage  or.  Various  Service  prints  manufactured 
by  Cellon  I.ti.  teas  assessed  by  storing  them  in  the  base  depot  rt  Port 
Hare  our  t  far  six  months  and  r  eta  min.'  then  to  the  sponsors  of  the  trial 
for  examination  (5).  All  the  materials  ware  contained  in  4-oz  metal  cans 
with  the  exception  of  the  Corrux  Reducer  (Specimen  K-2)  which  ..-as  in  a 
glass  bottle.  This  storage  trial  was  run  in  conjuration  with  an  exposuro 
trial  on  Sarvioe  paint  cystuns  at  the  marine  rite,  similar  materials  being 
involved  in  each  case  (see  Section  4,2.10  and  Appendix  A. 1b).  A  list  of 
the  paints  tested  for  storage  stability  is  given  in  Appendix  K.  The  trial 
was  started  on  5.11.52,  aid  tisc  cans  were  returned  unopened  to  the  U.K, 
on  b.5.53. 

The  robustness  and  suitability  under  tropioal  conditions  of  t.ro  types 
of  five-gallon  metal  drums  were  assess  od  at  various  exposure  cites  (4). 

The  Government  pattern  with  a  three- inch  Fan  rig  nock  \raa  compared  with  an 
experimental  pattern  based  on  B.S.S.014,  havirg  a  screw  oop  instead  of 
the  normal  press-fit  cap.  The  experimental  pattern  was  rocamenled  by 
tiro  Joint  Non-warlike  Stcroa  Staniai'disatian  Sub-Cccrittee  dealing  with 
Dnans  and  Metal  Containers  for  the  Packaging  of  Service  Paints,  etc., 
and  tire  objeot  was  to  teat  a  seal  which  could  be  remade  after  removal 
of  sane  of  the  contents  thus  allowing  tire  residual  material  to  be 
returned  to  store,  Table  14  i:*iioatus  the  scope  of  the  trial. 


TAflES  14 

Drums  for  Paokoflinfl  of  Sorvlce  Point 


Specimens  Exposed 


Exposure  Site 


Conditions  of  Date  of 
Exposure  Exposure' 


Type  A.  Government  j  (i)  Jungle  Exposed  to  sun  ,22. 12.51 
approved  pattern  5-  ■  Clearing  !  and  rain 

gallon  drum  v/ith  I — -  - ; . . *  •••  ■■■'■ . . 

3  inch  Par.vig  nock  '  (ii)  Jungle  i Drums  covered  1  5.11*51 

(press  fit  cap)  Undergrowth;  with  tarpaulin  ’ 

i to  limit  | 

circulation  : 

'of  air  ! 


! 


Typo  B.  Experimental  (iii)  Marino  Exposod  to  sun,  12.12.51  ! 
pattern  5-gallon  ; rain  and  high 


drum  based  on  B.S.S^ 
814  ">/ith  scrcr.v-cap 


atmospherio 
salinity 


(iv)  Marine 


(Screened  frem  12.12.51 
! direct  sunlight ; 


11 


13 


13 


'and  rain 


(v)  Desert 


(vi)  Desert 


Exposed  to 
direct  sun 
and  rain 

Screened  from 
direct  sun 
and  rain 


6.11.51 


6.11.51 


The  drums  wore  filled  with  paint  in  the  U.K.  and  sent  to  Nigeria  by 
sea.  After  the  initial  examination  at  T.T.E.,  Part  Harocurt,  they  were 
transported  to  the  various  exposure  sites  by  lorry,  the  Journey  to  the 
marine  site  requiring  also  the  conveyance  by  lighter  across  two  miles  of 
water  and,  finally,  carriage  by  porter  for  two  miles  to  the  exposure  site. 
Some  of  the  experimental  pattern  drums  were  openea  at  intervals,  a  little 
of  the  contents  was  pourod  away  and  the  drums  closed  again  J  ;  determine 
the  efficiency  of  the  sere* /-type  closure  under  conditions  simulating 
normal  usage, 

14*2  Results 

14.2.1  Tropical  Storage  Triad  of  Service  Paints  (Cell on.  Ltd.) 

All  the  containers  appeared  to  be  in  good  condition  when  received 
at  T.T.E.,  and  there  was  no  apparent  change  in  their  condition  after 
six-months  storage  in  the  base  depot,  except  for  one  specimen  (K-15> 

Red  Load  Primer)  in  which  traces  of  paint  were  seeping  from  the  lid 
of  the  tin. 

The  oontainers  \/ere  returned  unopened  to  the  sponsors  of  the  trial 
fer  inspection.  After  thorough  stirring  of  the  oontents,  they  reported 
as  follcA/ss 

"The  S, 097  Grey  Staving  Enamel  and  the  2S.588  Red  Oxide  Primer 
(specimens  K-19  and  K-1 )  have  gellod  and  D.4841  Aluminium  (specimen 
K-23)  showed  a  tendency  towards  gelation. 
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/K.5064 


K.506V.  Grey  Enamel  (K-1  V)  am  to  a  lesser  extent  6,0.590,  Etch 
Primer  (K-9)  i>rod.uoed  "bitty"  films , 

3.093,  Grey  Sieving  Enamel  (K.-20)  gave  a  film  deficient  in 
gloss. 


S.5177,  Rod  Lead  Primer  (K-15)  shaved  very  heavy  settlement, 
and  was  found  to  be  impossible  to  redisperso. 

All  the  other  prints  proved  to  be  in  a  satisfactory  condition 
for  use." 

IV. 2.2  Drums  for  Package ty;  of  Service  Print 

Three  Type  A  drums  (Gov  moment-approved  type)  were  damaged  on  arrival 
at  T.T.E.,  Port  Horcuurt,  one  having  both  inner  aid.  cxiter  capsules  detached, 
or.u  with  the  outer  capsule  only  detached  iind  one  with  a  large  dent  in  the 
side  and  the  top  chimb.  During  transportation  to  the  expesuro  sites,  further 
damage  ensued,  most  of  the  drums  suit  to  the  marine  and  desert  sites  being 
dented.  In  addition,  most  of  the  type  A  drums  but  only  one  of  the  Typo  B 
(experimental  pattern)  showed  leakage  through  the  seals  on  arrival  at  the 
desert  site.  Three  of  the  Typs  A  drums  in  the  Jungle  undergrowth  developed 
looks  during  the  first  six  months  exposure  and  two  Type  A  drums  at  the 
jungle  clearing  leaked  t’rorugli  damaged  capsules. 

Most  of  the  specimens,  both  of  Type  A  and  11,  shaved  some  rusting.  This 
was  generally  very  slight  at  the  desert  and  jungle  sites  but  considerably 
heavier  at  the  marine  site. 

At  temps  to  open  Typo  3  drums  at  one  to  two-monthly  intervals  were 
successful  for  aJ.xr.it  six  months  at  the  Jungle  undergrowth  and  deaort  (exposed 
sites).  During  this  period  lice  drums  were  opened  three  times  but  the  bar 
broke  away  from  tlie  lid  at  the  fourth  attempt.  In  the  jungle  clearing,  tho 
drum  was  opened  and  rescaled  six  times  but  breakage  occurred  at  the  3 eventh 
attempt  after  eight  months  expos’ ire.  At  the  desert  site  (sheltered),  the 
drum  was  opened  and  closed  satisfactorily  throughout  the  triad.  At  the 
marine  site,  it  was  found  impossible  to  unscrew  the  lid  on  ary  occasion  and 
tills  was  probably  due  to  rapid  corrosion  of  tine  threads  as  no  paint  had  bom 
poured  from  the  drums  to  cause  contamination  of  tlie  thread  and  subsequent 
seizure  of  the  lids. 

It  was  concluded  that  the  experimental  type  of  drum  was  less  likely  tlian 
the  approved  type  to  suffer  damage  on  rough  handling  which  v.oula  involve  the 
loos  of  tho  contents  through  the  scaling  caps.  There  was  a  pronounced 
tendency  for  the  press  fit  Capsule  or'  the  latter  typo  to  become  detached  or 
distorted  with  resultant  loss  of  an  effective  seal.  A  fault  with  the  experi¬ 
mental  screw- type  closure  was  the  inadequate  attachment  between  the  bar  and 
tlie  n crow-cap.  The  rivets  wore  found  to  brook  easily  if  more  than  manual 
force  had  to  be  applied  to  cverccx.o  seinure  resulting  from  hardening  of  tho 
paint  or  corrosion  in  tho  threads,  A  further  defect  was  the  vulnerability  of 
the  foltine  sersoine  washers  used  for  sealing  the  screw  caps  on  the  experi¬ 
mental  drums.  These  were  all  considered  unserviceable  after  the;  first 
opening.  In  spite  of  these  weaknesses,  the  serrv  closure  rer.oi nod  serviceable 
for  six  months  or  more  und  r  all  cord iti  one  except  at  the  highly  corrosive 
marine  site  where  the  rapid  onset  of  corrosion  reulerud  the  container 
unserviceable  within  a  few  weeks  of  exposure-. 


15.  A"T:ici.hDi.::.n’ 

A  number  of  tlie  staff  of  Tropical  Tasting  Establishment  were  concerned 
in  carrying  out  this  trial. 
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APPENDIX  A 


Paints  A»'pllod  to  i.'ietal  Surfaces 


1 ,  Borgermaeter  Paints  (Lewis  Herder  and  Sons  Ltd.) 


Serial' 
No.  ’ 


Paint  System 


Description 


Al-  1 


Undercoat  (one  coat) 

Berkeley  Green  Bergemiaster  Gloss  Enamel 
(one  coat) 


Copolynarised 
Styrene  Lediuta 


2.  Pamiacl  Syn  the  tic  Enamel  Paint  ( 


Serial. 
No.  • 


Paint 


Blundell  Spence  and  Co.  Ltd. 
System 


1 


A2-  1  Green  Undercoat  (one  coat) 

Pamir. a  1  Synthetic  Enamel,  1  ir;i.t  irct  Green  (one  coat) 


Note.  -Phe  general  composition  of  tl.j  jivut.oI  wan  as  follows: 

Pigment  (Phth.nl  ocyani  ne  Blue,  Lead  Cl.  re  me  ;.'..d  Blanc  Eire)  -  255^ 
Jon-volatile  medium  (Long-oil  Linseed  Oil ,  Pentaerythritol  Alkyd) 

_  5o?6 

Solvent  and  Driers  -  GSpe 


3.  Gcner-l  Pu-rposc  Paints  (Jed  Jan  1  Compositions  Co.  Ltd.) 


Serial^ 
i.'o.  , 

Primer 

Undercoat 

finishing  coat 

A3-  1  ' 

1 

.  i-'riir.or 

Zinc  Chromate , 
yellow 

i 

Extra  Brilliant 
Aluminium  Paint 

A3-  2  i 

» 

V.ark  primer 

Sine  Chromate,  , 

yellow 

Extra  Brilliant 
Aluminium  P’int, 
Fungicidal 

A3-  3 

Special  Steel 

?:*irr^r 

Stv  nau  c  : j  ncl  o  r c  o  ?  t 

i 

Syndurac  Finishing 

A3-  4 

Zii’a  Chromate 
yellow 

P.-iiar, 

II  M 

•I  l« 

A3-  5 

A  •  vj  •  SStCilliC 

Primer 

•  »  II 

II  It 

Note.  The  first  two  systems  (A3-  1  an'  A3-  2 )  wore  applied  to  galvanized 
iron  ar.d  the  lost  three  (A3-  3  to  A3-  5)  to  steel  panels. 


Paints  Applied  to  Motal  Surfaces 


t  Paints  (Various  Manufacturers ;  Trial  sponsored  by  Minist 


e 


Burt,  Bolton  « 
Hayward 


Ml 

.  E.  and  F,  " 

n  A.B.  Arctic  White 

i  Richardson 

t  : 

r?5S 


1  Lewis  Berger 

,  n  ii 


!  E,  and  F. 

'  Richardson 
n  n 


'  Burt,  Bolton  4 
i  Hayward 


■  E.  and  F. 
Richardson 


(  Benton  and 
Jut sura 


O.B.  i 
A.B.  \  " 


A.B.  »  "  " 


II  II 

•  • 


,  Arctic  White 


A.B.  )  Olive  Drab 


j  Note.  For  Systemo  A4  -  1  to  A4  -  9*  one  coat  of  primer  and  two  finishing 
coats  wore  usedj  for  the  remainder,  two  finishing  coats  only. 

[  Each  panel  was  divided  by  a  vertical  lino  into  two  equal  portions,’ 

one  porti-n  with  and  one  without  primer  but  the  same  finishing  coat 
!  was  on  each  panel  o.g.  System  A4-1  shared  a  panel  with  A4-10. 


"Formulation  of  Paint  to  Specification  BEF-10; 

(Paint,  Priming,  Red  Oxide  of  Iron/Zinc  Chrome) 

The  paint  consists  of  a  good  quality  varnish  medium  pigmented  with 
red  oxide  of  iron  and  zinc  chrome  and  containing  up  to  10$  (calculated  on 
the  pigment)  of  mineral  suspending  agent.  The  pigment  must  contain  ^ 
60$  of  oxide  of  iron  (as  Fo^O,)  and  ^  15$  of  sine  chrorao  (  ^6*4$  CrO.) 

J 
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appendix  a  (Cont'a) 


Faints  Applied  to  Metal  Surfaoea 

5.  Ready  Mixed  Oil  Paints  (Various  Manufacturers;  Trial  sponsored  by 


Serial 

No. 


Ministry  of  Supply,  Chemical  Inspectorate) 

Finishing  Coat 
Manufacturer  Specification  , 


Primer 


Colour 


(Red  Lead,  Priming  Fostan3 
(B.S.S.1011 ,  Type  1  " 


f  aint o  CR/FVC/8880 

ii 


.Red  Oxide 


BBS  295.  Type  IF 

II 

•BSS  295.  Type  L 


Lewis  Berger  CR/"fVC/8880  Black 


No,  of 
Coats 

1  “  " 

2 

1 

i  2 
1 
2 

r  1  - 

2 


~  'Smith 

II 


"  BSS  294,  Type  1 ! 

II  II 

Vfalton  BSC  293.' Type  Ii 

II  II  > 

"  ck/i7c/8M6 


'  Bryce  T’eir  '  ‘  CR/MVC/8380  ' 


'Light 

^Brunswick, 

[Green 

n 

flack 


BBS  294.  Type  1 


1 

2 

"1 

2 


1 

_____  2 
Note.  One  Series  was  painted  in  the  U.K.  by  the  Chemical  Inspectorate  and 
a  duplicate  oories  was  painted  at  T.T.B.  ! 


Composition  of  Faints  to  B.C.  Specifications 


Ready  Mixed  Points  (Oil  Gloss) 


Rod  Lead,  Ready 

- 

.  •  ’  **' 

Mixed  Faint  B.S. 

Green 

Block 

Red  Oxide  Red  Oxide 

1011,  Type  1 

,  B.S.293 

B.S.294 

3.3.295,  B.S.295, 

Type  1 

Typo  1 

Grade  H.  Grade  L. 

Figment 

78  -  82 

69  - 

T, 

53  -  61 

50  -  59  59  -  67 

(>  of  paint) 

Argillaceous 

Matter 

Included 

in 

Included 

in 

8  0 

(</.■  of  paint) 

pigment 

pigment 

Thinners 

Turpentine 

*6 

4  - 

6 

CO 

1 

r- 

4-6  3-5 

or  Vhite 
Spirit  (m 
of  paint) 

Driers 

As 

As 

As 

As  As 

required 

required 

required 

required  required 

Linseed  Oil 

1  (Raw,  Boiled 

Remainder 

Remainder 

Remainder 

Remainder  Remainder 

i  or  Refined) 
Composition 

•  Non-Setting 

Lead  ) 

i 

Vegetable 

1 

Red  Oxida  Rod  Oxide 

■  of  Figment 

Red  Lead  to 

Chrome] 

1 

1*50/0 

Black, 

of  of  Iron 

B.S.217, 

iThite 

12-1  4m- 

Iron  to  to 

■type  C 

Lead,)  Write  Load  B.S.272  B.S.272 

Fru3-  )  ^  8^'  ; 

si an  )  Argillaoeaus 

Blue  )  flatter  ^  8- « 

Argillaceous  Remainders.  ■ 

Hatter  f  5f>  Barytes 

Remainder'-  I 

Barytes 
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APPENDIX  A  (Cont'd) 


P  Ints  Apilled  to  Metal  Surfr.oos 
Paints  for  Harbour  Use  (Robert  Bowran  and  Co.) 


Serial 

No. 

Primer 

Undercoat 

Finishing  Coat  j 

A  6-  1 

.(Eggshell  ‘  Undercoating  Type  2  - 

!(  ;GreyU.7  : 

[(Rod  Lead  :  Underooating  'Pype  2  - 

j  '  for  Portland  Stone 

!  ;  BSC  364 

"Bowdura"  Durable  GI0S3 
Paint  -  Portland  Stone 

BSC  364 

1 

A6-  2 

J - 

tl 

: 

i 

Underooating  Type  4  -  ' 
for  Portland  Stone 

BSC  364 

"Easiflo"  Enamel  - 
Portland  Stone  BSC  364 

A6-  3 

. 

i  " 

i 

1 

"Bowranite"  Grade  222 
Under coating  -  for 
Portland  Stone  BSC  364 

"Bowranite"  Grade  222 
Protective  Paint  - 
Portland  Stone  BSC  364 

A6-  4 

1  a 

"Bowranite"  Metallic 
Paint  -  Natural  Grey.  ' 

"Bowranita"  Metallic  j 

Paint  Silver  Grey. 

Note. 

One  coat  each  of  primer,  undercoat  and  finishing  coat  was 
applied  to  the  panels;  in  the  case  of  system  A6-  1,  one 
coat  of  each  of  the  two  undercoats  was  applied.  1 

Twenty  four  hours  air-drying  was  allowed  between  ! 
successive  coats.  The  edges  of  tho  panels  wore  further  ! 
protected  with  a  narrow  border  of  copal  varnish.  j 

i 

Ecrgchell  Red  Lead 

Primer  J  A  primer  containing  60 it  red  lead  in  a 

linsocd  oil  vehicle  containing  a  small  amount  of  hard  resin  to 
strengthen  the  film.  Dries  to  an  eggshell  finish. 

Undorooat ■  Typo  2 :  A  load-based,  general  purpose  undercoat.  The 
pigment  is  calcium  plumbste  opacified  with  titanium  dioxide  and 
tinted  to  a  suitable  oolour.  The  vehicle  is  a  long  oil  varnish. 

Dries  to  an  eggshell  finish. 

Undercoat,  Type  4t  Eggshell  finish  undercoat  based  on  long  oil  alkyd 
resin,  pigmented  with  fast  chalk-resistant  pigments. 

"Bowranite"  Grade  222  Undercoat;  Similar  to  Grade  222  finishing  paint 
but  more  highly  pigmontod  and  adjusted  to  dry  to  eggshell  finish. 

"Bowdura"  Durable  Gloss  Paints  High  gloss  exterior  finish,  based  on 
fast,  chalk-resistant  pigments  without  extender,  finely  ground  in  a 
long  oil  linseed  oil/tun g  oil/maleic  resin/ alkyd  resin  varnish. 

"Easiflo11  Enamel i  A  synthetic  enamel  bt3ed  on  long  oil  alkyd  resin, 
pigmented  with  fast,  chalk-resistant  pigments. 

"Bowranite"  Grrdc  222  Finishing  Paint »  High  gloss  exterior  finish 
designed  for  uso  undor  conditions  of  atmouphorio  pollution  by  salt 
spray  or  chemical  fumes  -  based  on  fast,  ohalk-  resistant  pignents, 
finely  ground  Ln  a  tung  oil/phenolic  resin  varnish. 

"Bowranite"  Metallic  Paints i  Designed  to  give  maximum  protection  to 
stoel  surfaces;  bisod  on  micaceous  iron  oxide  in  a  long  oil  alkyd 
varnish.  The  cilvor-grey  finishing  paint  contains,  in  addition, 
aluminium  powder. 
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APPENDIX  A  (Cont'd) 

7 .  Experimental  Metallic  Paints  (W .  and  S.  Leigh  Ltd. ) 


S"rial '  Primer 

No.  j 

Finishing  Coat 

i 

1 

A7-  1  jE.508  Metal  Primer 
A7-  2;E.508  "  " 

(2  coats) 
(2  coats) 

E.509  Metallic  Paint  1 
E.5IO  Metallic  Paint  1 

[2  coats)  ! 
k2  coats)  | 

Note  Priming  coat3  dried 

for  48  hours  before  finishing  coat  applied.. 

E.509  Metallic  Paints  Metallic  finish  based  on  oleo  resinous  medium, 
pigmented  with  aluminium  paste. 

E.510  Metallic  Paint;  Metallic  finish  based  on  cleo  resinous  medium 
pigmented  with  micaceous  iron  oxide. 

8 .  International  Paints  (international  Paints  Ltd . ) 


Finishing  Coat 


No. 

Primer 

Type 

Colour 

Mean  thickness  of 
each  coat  (in.) 

A8-  1 
AS-  2 
A3-  3 
A8-  4 

A6-  5 
A8-  6 

Brown  Chromate 

it  t» 

tt  ti 

tt  tt 

n  it 

it  «t 

"Spiseal" 
(Epikote  ester 
medium) 

It 

tl 

•  I* 

Ret’.  Oxide 

F.O.  Rod 

Green 

black 

.■/hit© 

Aluminium 

0.0010 

0.0014 

0.0010 

0.0012 

C.0013 

0.0006 

AS-  7 

it 

II 

"Sunlight  Enamel 

"  Rod  Oxide 

O.OC13 

•  f'  \ • 

AU-  V.* 

*» 

It 

(Long  oil  aP' yd 

I’.C.  Red 

0.0012 

A3-  9 

tt 

tl 

medium) 

Green 

0.0011 

A6-10 

it 

It 

tt 

ih  ck  1 

0.0013 

A8-11 

»t 

tt 

II 

V.hitc 

0.0015 

A3- 12 

it 

tt 

It 

Aluminium 

0.0005 

A8-13 

11 

It 

Short  oi  l  alkyd 

P.0.  Rod 

0.0018 

A3-14 

it 

tl 

tl  It  tt 

White 

0.0010 

Notes; 

Two  coats  of 

primer  ..ere  nppli. 

<d  to  each  panel,  the  average 

thickness  of 

each  coat  being  0 

.0011  inch. 

This  was  followed 

by  two  coats 

of  the  appropriat 

e  finish. 

APPENDIX  A  (Cont'd) 


Paints  Applied  to  Hotal  Surfaces 


9.  Chlorinated  Rubber  Paint  (Messrs.  Tretol  Ltd.) 


Serial^ 
No.  ! 
I 


Primer 


Finishing  Coats 


A9-  1  ’chlorinated  Rubber  Red | Chlorinated  Rubber,  Red,  Finishing  (l  coat) 

Primer  (l  coat)  "Tretol"  Chemiprufe  Clear  Lacquer  (1  coat) 

.  ... 


10.  Sllica/Craphite  Faint  Systems  (Me3ar3  C.R.  tverill,  Ltd.) 


Primer 


Undercoat 


Ser  j  al 
Ho.  • 

A10-  1,(Red  Lead/Graphita  hone 
' (  Primer  1 


Finishing  Coat 


Hone 


I 


A10-  2* 


'  Si 1 i 0  a/or aphi t  e  • 
iNatural  Colour  ' 


None 


Alt’VS 

1 

t» 

II 

1 

i  Silica/Graphite  Medium  ! 

Gr«-y  Finish  , 

j 

A10-  4’ 

II 

II 

1  Silica/Grapkito  Battleship  | 

1  Grey  Finish 

. Al 0-  5! 

l 

II 

!  Aluniniuia/Graphite  ; 

1  Finish 

,A10-  6 

II 

It 

Silica/Grachite  Dark  Red  j 

1 

Finish  ! 

•  1 

Npto  One 

Coat  of  each 

of  tho  primer, 

’undercoat  and  finishing  coat  were 

applied 

Approximate  Composition 

g 

Faint 

(Linseed  Oil  Vehicles) 


Red  Lead./ Graphite  Primer 
Silica/Graphite  Natural  1 
.  Silica/Graphite  Medium  Grey  . 
Silica/Graphite  Battleship 
Grey 

Aluminium/Graphite 
■  Silica/Graphite  Dark  Rod 


Total  Pigment  Graphite  !  .Silica 

(  i  of  (JJ  of  j  {%  of 

paint  ,w/?,’)  j  pigment)  1  pigment) 


42.5 

43*7 

13.7 

33.9 

,  56.3  • 

20.7 

37.3 

31.3  ; 

23.4 

27.0 

31.7  i 

23.3 

15.3 

32.9  j 

19.4 

39.3 

54.7 

13.4 
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APPENDIX  A  (Cont'd) 

Paints  Applied  to  Metal  Surfaces 

Painted  Steel  and  Aluminium  Panola  (Trial  sponsored  by  the  Inter- 
Services  Panel  for  Co-ordination  of  Research  and  Development  on 
Paints  and  Varnishes) 

( i )  Paints  on  Steel  Panels 


Serial  No. 

Painting  System 

All-  1 

;  DL.  61 12/61 13/61 14 

All-  2 

DL.61 12/61 15/61 18 

All-  3 

DI.  61 12/61 15/61 1? 

All-  4 

DL.61 12/61 15/61 16 

All-  3 

DL.61 1?  ; 

All-  6 

DL. 6120/61 21 

All-  ? 

DL. 6122/6123 

All-  8 

DL. 551 7/6030 

(ii)  Paints  on  Aluminium  Panels 


Serial  No. 

Pcintin^  System  1 

All-  9 

All-10 

DL. 6539/61 13/61 14  i 
DL.61 14  ! 

All-11 

All-12 

DL. 6539/61 15/61 18  | 

TL.6118  i 

All-13 

All-14 

DL. 6539/61 15/61 17  j 
DL.61 17 

All-15 

All-16 

DL. 6539/61 15/61 16  i 
DL.61 16 

l 

All-17 

DL.61 19  ' 

All-18 

All-19 

DL.61 20/61 21  j 

DL.61 21  , 

All-20 

All-21 

DL.61 22/61 23 

DL.61 23  j 

All-22 

All-23  , 

DL.  551 7/6030 

DL.6030 

APPENDIX  A  (Cont'd) 

Paints  Applied  to  Metal  Surface b 

12,  Painted  Panels  of  S tael  Treated  and  Coated  in  Various  Ways  (Trial 
sponsored  by  the  British  Iron  and  Steel  Research  Association  in 
collaboration  with  the  Ministry  of  Supply  Metal  Finishing  Committee) 


(i)  Paints  on  Steel  Panola. 
Pickled.  Weathered  and 
V' ire-brushed 


( ii)  Paints  on  Steel  Panels. 
Aluminium-sprayed 
T3  nils) 


Serial  No, 

i  Priming11 
|  Paint  i 

Finishing"  i 
Paint 

j  Serial  Ho, 

Friming 

Paint 

Finishing 

Paint 

A12-  1 

|  30C /3  j 

404  ; 

!  A12-13(L) 

'  336/3  ! 

1  404 

A12-  2 

!  300/3  1 

401 

;  A12-14 

336/3 

402 

:  A12-  3 

!  300/3 

402 

'  A1 2-1 5 

336/3 

403 

A12-  4 

;  300/3 

403  i 

'  A1 2-1 6 

547/2 

402 

] 

A12-  5(J) 
A12-  6(J) 

!  336/3 

i  404  1 

’  A1 2-1 7(L) 

547/2 

403 

!  336/3  ! 

401 

-  - 

...  - 

'  •  -  *-  . 

A12-  7 

A12-/8 

1  336/3 
|  336/3 

i  402 

'  403 

.  1 

( iii)  Paints  on  Steel  Panels, 

Teme-coated. 

Hot-dipped 

'A12-  9(J) 

A1 2-1 0(  J  ) 

*  547/2 

404 

.Serial  No. 

Priming” 

Finishing 

:  547/2 

401  ‘ 

Paint 

Paint 

A12-11 

1 A1 2—1 2 

:  547/2 
547/2 

:  402 

l  403  ; 

■A12-18 

A12-19 

336/3 
547/2  ■ 

402 

403 

(iv)  Paints  on  Steel  Panels. 

Galvanized  and  Phosphate- 
dipped 


Serial  No, 

;  Priming 
Paint 

Finishing 

Faint 

A12-20 

33b/ 3 

402 

A1 2-21 (L) 

336/3 

403 

A12-22(L) 

:  547/2 

404 

A12/2} 

:  547/2 

402 

A1 2-24 

547/2 

403 

Note,  Specimens  marked  (j)  in  the  abovo  tables  were  exposed  at  the  Jungle 
site  crly;  those  marked  (L)  ire  re  exposed  at  the  marine  site  only; 
the  remainder  were  exposed  at  both  sites. 


"Priming  Paint 3 


30C/3 

- 

Red  Lead  in  Linseed  Oil 

336/3 

- 

Burntisland  Red,  Zinc  Chromate,  Extender 
in  Alkyd  Medium, 

547/2 

- 

Zino,  Zinc  Oxide  in  Alkyd  Medium, 

Finishing  Paints 

404 

- 

White  Lead  in  Oil,  Tinted  Off-White, 

1:01 

- 

Dork  1 

402 

- 

Alur.dniun  <  Ko  information  on  ti 

)  paints  was  disclosed. 

403 

- 

Fungicidal) 

APPTjOTIX  A  (Cont'd) 


Paint o  Applied  tc  Metal  Surfaces 


1 3 •  Priming  Schemes  for  ikt-al  lie  Co-t-inga  (Trial  sponsored  'by  the 


British  Iron  and  Stool  Research  Association. 

i  ..Serial  No. 

Substrate 

Priming  Paint 

Finishing  Paint  ) 

S 

•  A13-  1 

(Steel  P.mols,  aluminium 

5?9 

412  ; 

i  A13-  2 

(sprayed  (2  mils) 

593 

412  ; 

!  A13-  3 

II 

594 

412  ; 

A13-  4 

tt 

596 

412 

|  A13-  5 

n 

None 

412  ’ 

!  A13-  6 

(Steel  Panel?,  sine 

589 

412  ; 

All-  7 

(sprayed  (2  mils) 

593 

412  ; 

;  A13-  8 

ft 

594 

412  I 

A13-  5 

tt 

596 

412 

>  A1 3-10 

»t 

None 

412  j 

i  A13-11 

(Stool  Panels,  pickled, 

589 

412  i 

:  A13-12 

(weathered  <«d  •  irc-brurhod 

593 

412  ; 

A 13-13 

It 

594 

412  | 

A13-14 

)  . 

tt 

596 

412  1 

i 

A13-15 

Steel  Panels,  ,-rrit-b lasted 

589 

412  j 

A13-16 

tt 

593 

412  ! 

i  A13-17 

It 

594 

412  ! 

A13-18 

1 

•t 

1 

596 

412  1 

A13-19 

(Steel  complex  chapes 

589 

412  | 

;  A13-20 

'  (aluminium-  crayed  (2  mils) 

593 

412  ! 

:  A13-21 

If 

584 

412 

;  A13-22 

t» 

596 

412  j 

A 13- 2  3 

(Steel  complex  -'hopes 

589 

41:  ! 

A 13-74 

(  ;ino-3pray?d  (2  mils) 

593 

412  i 

,  A13-75 

tt 

594 

412 

A 13- 2o 

If 

596 

412  ; 

Note-  One  coat  of  trine- r  wr.e  r.  plied  uul  allowed  to  dry  for  43  hours 
before  sp'lying  one  or 1  of  finishing  paint.  The  latter  was 
allowed  to  dry  for  a  further  48  hours  bofors  exposing. 

14 «  Trot  olive  Paint.:,  tor  Structural  St. 1  (Jonton  and  Nicholson  Group) 


Serial  No. 

Primer 

Finishing 

Aid-  1 

Red  Lo-.d  Primer  (3/576/9) 

Battleship  Cray  Finishing 
p3int 

AM-  2 

.  Zinc  Chrom  te/Ped  Ovide 
{2/410  fa) 

ft 

Aid-  3 

Rod  Lead/ .’hi tc  Load  (A.560/733/I  ) 

tl 

Notes:  1  Two  coots  of  each  of  th:  primers  and 

one  coat  of  the  finishing 

paint  >vro  applied  1o  each  of  the  panels,  the  diving  tine 
betw-in  '.’eh  co  t  bring  h"»irn. 

2  The  numbers  in  brneVote  iuoioot.  the  n-'.r.uf  >cturer' o  paint  serial 
number. 


-67- 


APPENDIX  A  (Contd.) 

Painta  Applied  to  Metal  Surfaces 

15.  Admiralty  Paint  Systems  (Trial  sponsored  by  the  Admiralty  Chemical 
Department ) 


j  Primer  Undercoat  1 

|  No.  I  i  . 

j  A15-  1  |  Red  Load  .(Standard  Lif  ht  : 

‘  A1 5—  2  |  Cream  Rustodian (Grey  Undercoat : 


Finishing 


I 

Type  , Lab. No. 

_  J 

(Light  Grey  Topcoat  204A/53 

(Admiralty  Specification 
(  DNC/li/73  i  '• 


i 

1 

1 


A15-  3  !  Red  Lead 

tt 

it 

it 

1003A/53 

A15-  4  j  Cream  Rustodian 

U 

ti 

n 

1  »t 

.1  .... 

A15-  5  j  Red  wead 

n 

11 

n 

■1004A/53 

>  fl 

A15-  6  j Cream  Rustodian 
! 

i 

n 

ti 

A15-  7  '  Red  Lead 

"  i 

ti 

tt 

'1023A/53 

A15-  8  j  Cream  Rustodian 

ii 

11 

M 

1  II 

t 

1  A15-  9  :  Red  Lead 

*•  i 

it 

il091A/53 

[  A15-10  Cream  Rustodian 

1?  » 

1 

11 

tt 

It 

. . .  -  . 

.  j  -  - 

- . 

-  -  -  . 

-4 

A15-11  ,Red  Load 

M  ; 

11 

M 

1274A/53 

i  A15-12  '  Cream  Rustodian 

♦1  i 

11 

It 

11 

- - *—  .  . 

-  -  -  ..  l  - 

— 

-  *;  -  •  - 

1  A1 5-1 3  '  Red  Lead 

»»  ! 

11 

ft 

|  A15-14  .Cream  Rustodian 

m 

it 

ft 

- 

I 


Note.  One  coat  each  of  primer,  undercoat  and  finish  -vao  applied.  The  | 
primers  were  (e)  Red  Load  Admiralty  Pattern  No.  5368  and  (b)  Cream! 
Ructodian  (Laboratory  No.  1601A/52).  j 
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*See  Page  71  for  Key, 


APPSNPIX  A  (Cont'd) 

Paints  Applied  to  Motgl  Surfaces 


♦Primers  and 

Finishes 

Itypo  No. 

Batch'  Ko 

S.5179 

- 

S.4853 

5422C 

S.X.41 

5240A 

5237A 

6.K.590 

3790B 

S.4923 

3766C 

S.X.44 

52  37 A 

S.X.44 

1361A 

( Brown) 

D.N.C/K/76  , 

5996A 

B.S.1011 

4983c 

(T^pe  1)  ‘ 

D.T.D.766A 

657OB 

S.097 

- 

Description 

One  solution  etch  primer 
T'/o  solution  otch  primer 

Universal  primer  to  specifications  D.T.D.63B, 
■  2C03,  314 A,  754,  768  and  79 6. 

!  Had  oxide  primer  for  steel 
Red  le^d  primer  for  steel 

Universal  primer  to  specifications  D.T.D.63B, 
235A, 260D , 314A , 517 ,  754,  768,  772  and  796 

Universal  primer  to  specifications  D.T.D.63B, 
j  2603,  314 A,  754  and  911A 


Note.  I-iatcl;  Ko.  5237A  of 
17.  Paint  Systems  on  Li 


Low-bake  urea  melamine  alkyd  finish 
Primer  S.X.41  we.'5  applied  to  Specimen  A16-  11  only, 

ht  Alloy  (Trial  sponsored  by  Inter-Services 


Research  Group) 


...orial  Mo. 

A17-  1 
A17-  2 

A17-  3 
A17-  4 

A17-  5 
A17-  6 

A17-  7 
A17-  8 


Code  Letter 

A 

A 

3 

3 


D 

D 


Paint  System 

Colour 

■.hits 

Unite 


Remarks 

"Vet" 


Blue 

Blue 

’  Bed" 
Red 

Black 

Black 


"Wot" 

"Vet" 

"Vet" 


Note.  iiach  panel  was  printed  in  t'.o  sections,  one  of  which  was 
designated  "V.’ot"  on  the  back  of  the  panel. 


l8.  Car  ’finisher  (Messrs,  ^.I.A.T. ,  TVirin) 

Finishing  Paints 
Series  No.  Type 

Synthetic  Dnanul  Finish 


Serial  No. 


A1-—  1 
A18-  2 
A18-  3 
A10-  4 
AlS-  5 

Al8-  6 

7 

A18-  8 
Al8-  9 

AIR-10 

.’.18-11 


Substrate 
l.ild  Steel 


li,-ht  Alloy 


T 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 


Lacquer 


Paint  for  Industrial 

Tractors 

Finish  to  D.T.D.  772 
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APPENDIX  B 


Paints  ..prilled  to  Wood  Surfaces 


1 ,  General  Purpose  'Paints  (Red  Hand  Compositions  Co.  Ltd.) 


• 

Serial) 

No.  , 

Primer 

i 

Undercoat  1 

! 

1 

! 

Finishing  Coat 

f  ^ 

:bi-  i 

Pink  Wood  Primer 

Fungicidal  Tropical  1 

Fungicidal  Tropical 

i 

White 

White 

!B1-  2 

it 

II  II 

Tropical  White 

Tropical  White 

B1-  3 

h 

11  II 

anticorrosive, 

anticorrosive 

"Genpurac"  • 

"Gfinpurac" 

B1-  4 

ii 

It  It 

..nticorrosive,  1 

anticorrosive 

.'.iodified.  j 

Modified, 

B1-  5 

" 

II  II 

"Synparex"  Enamel  i 

"Synparex"  Enamel 

’.Thite,  Undercoat  | 

./hite.  Finishing. 

B1-  6 

II  II 

"Synparex"  Enamel  j 

"Synparex"  Enamel 

White,  Undercoat 

".hite,  finishing 

1 

modified. 

•31-  7 

n 

II  II 

"Syndurac"  irxamel  j 

"Syndurac"  Enamel 

White  Undercoat 

'White,  Finishing. 

31-8 

ii 

It  II 

"Syndurac "  Enamel  ; 

"Syi.durac"  Enamel 

White ,  Undercoat 

Ti.ite,  Finishing 

i 

modified. 

B1-  9 

.'/hi  to  Lead  Primer 

"Syndurac "  Undercoat! 

"Syndurac"  Finishing. 

D1-10 

Pink 

Wood  Primer 

II  It  | 

"Syndurac"  Finishing, 

Modified. 

B1-11 

Pink 

Oil  'food  Primer 

ii  ii  ! 

"Syndurac"  Finishing 

B1-12 

a.  S. 

lietallic  Primer 

»l  11 

B1-13 

II 

II  II 

None  j 

II  M 

B1-14 

Pink 

Oil  Wood  Primer 

"Syndurac"  Undercoat! 

l«  tt 

B1-15 

II  H  tl 

11  It  1 

"Syndurac"  Finishing, 

i 

Modified  "a".  1 

B1-16 

" 

II  II  II 

11  »l  4 

"Syndurac"  Finishing 

1 

Modified  ’3 " 

B1-17 

II 

It  II  M 

M  ii  i 

"Syndurac"  Finishing 

i 

1 

• 

* 

Modified  "C" 

i 


Note,  The  four  systems  B1-  5»  e,  7  and  8  were  exposed  indoors  in  the  base  | 
depot  store  and  the  remainder  out  of  doors  at  the  town  site,  | 

l 


Preservative  Treatment.  The  nanel  wau  dipped  for  three  minutes  in 
copper  napthenate  (2,j copper") ,  pentachlorophenol  (5 f.  in  mineral 
spirits)  or  chromated  zinc  cJiloride  (10,.-  in  water)  and  dried. 


Primer.  Alkvd,  Air-drying  (for  wood):  Specification  1  -GF- 84Pa 


Ingredient  j  /■>  by  \.e ight 

Rutile  titanium  dioxide  (97/j  WO2;  ~1 2 Op  treated)  j  4.12 

Carbon  black  0,19 

Barytes  (96/.  Ba  SO4  )  9.26 

jjnorphous  silicon  dioxide  13.95 

Ldatomaceous  silica  13.95 

.tikyd  Resin  42.40 

(50;.  solids  in  mineral  spirits;  35,.  phthalic  anhydride; 

4 6/j  soya  fatty  acids:  Z-Z2  viscosity)  : 

Aylcno  J  15.23 

/nti-skinning  agent  0. 1 0 

Cobalt  naphthenate,  (6;i)  j  0.50 

Lead  naphthenate,  (24,.)  0,40 


APPKrtDIX  B  (Cont'd) 
Paint,:)  applied  to  'ood  Surfaces 


■Enamel  Topcoats 

A,  An  a;  no  1,  /J.kyd,  Air-drying,  Gloss!  Specification  I-GP-98P,  Type  1 

B,  Epoxy  Resin  Enamel 

C,  Enamel,  Modified  Alkyd,  Quick-drying,  GI033:  Specification  I-GP-116P 


I 

i 


I 

I 

\ 


!  . 

■/-» 


ty  weight  in  enamel 


Ingredient 


Hydrated  yellow  iron  oxide  (82.5/o  ) 

2.84 

2.84 

£  f 

0  t 
! 

Lampblack 

1.16 

1.16 

"*  1 

Carbon  black 

- 

- 

0.86  ; 

Kutile  titanium  dioxide  (94,-  Ti02J  Si02-„l203-Zn0  treated) 

0.42 

0.42 

-  ! 

Rutile  titanium  dioxide  (chalk  resistant) 

- 

0.68  j 

Chrome  orange  (70, i  PbCrO^,  30,-  PbO  ) 

2.53 

2.53 

4. 64  j 

Chrome  yellow  ( 67/-  PbCrOL,  33, ^  PbSO^) 

0.55 

0.55 

0.96  I 

Alkyd  Resin  (50/.  s  flids  in  mineral  spirits;  34,  j  phthalio 

85.00 

** 

- 

anhydride;  49,.  Linseed  fatty  acids;  d'-Y  viscosity) 

Epoxy  ke3in  (50,,  solids  in  xylene;  short  oil  soya 

- 

85,00 

- 

acid  number  2.5,  T  viscosity; 

Alkyd  Resin  (60,»  solids  in  toluene;  }k, .  phthalio 

- 

- 

50.17 

anhydride;  4A-.-  linseed  fatty  acids) 

aromatic  Solvent 

6.41 

- 

3.0C 

Chlorinated  rubber,  (10  cps) 

- 

7.60 

Xylene 

- 

- 

24.11 

diner ul  spirits 

- 

6.4 1 

- 

Di oc tylph thala  te 

- 

- 

0.74 

Hpichlor hydrin 

- 

0.17 

iinti-skinning  agent 

C.10 

0.10 

0.20 

Cobalt  naphtha nate  (6;.) 

0.28 

0.28 

0.50 

Lead  naphthenato  (24,  ) 

0.71 

0.71 

,.30  ; 
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APPENDIX  B  (Cont'd) 


Paints  Anolled  to  'v’ood  Surfaces 


3.  Experimental  General  Purpose  and  High  Grade  Paints  (P.  and  S.  Leigh  Ltd. ) 

i 


Serial 
Wo.  _!. 

B3-  1  i 
B3-  2  ; 
B3-  3 
B3-  4  ; 
33-  5 

B3-  6 

33-  7  : 
B3-  8  ; 
B3-  9 ! 
B3-10  i 
B3-11  i 
B3-12 ; 
B3-13 
B3-14  ! 
B3-15  i 
B3-16 
B3-17 
B3-18 

!B3-19 


‘Notes. 


Primer 


Undercoat 


None 

ii 


j 

80 7  V/ood  Primer(l)  * 

1) 

1 

E.307  "food  Primer(l 

1)1 

1 


•  507  ‘Vood  Primer 


;!! 

!!! 


1)! 

•S.507  -food  Primer (1 
'£.  507  1 'ood  Primer(1 


None 


Finishing  coat 


--j 


E.  506,  Cream 
"  ,  Pink 

"  ,  Green  ( 1 , 

"  ,  Green  ( 1 ' 

E.  506,  Cream 
"  ,  Pink 

"  ,  Green 

"  ,  Green 

2.  BOG.  Cream 


E,  500  G.P.  Paint,  Cream(3)  • 
"  "  "  Red  Oxide (3)  | 

. .  Green(3)  I 

3, 501  G.P.  Paint,  Cream(3) 

"  "  "  Red  0xide(3) 

"  "  "  Green(3) 

E.  501  G.P.  Paint,  Cream(2) 

"  "  "  Red  Oxide (2) 

"  "  "  Green(2) 

Cream  (2) 

Red  Oxide (2) 

Green  (2) 

Bright  Green  (2) 

Cream  (2) 

Red  Oxide (2 
Green  (2 
Bright  Green  (2) 

Cream  (2) 

Cream  (2) 


S.502, 


K.503, 


3.50k, 

E.505, 


The  panels  painted  at  T.  T.E.  were  pre treated  with  2,.  "i3iirlan" 
solution  (aqueous).  Euch  coat  of  paint  \»s  allowed  to  dry 
overnight  and  lightly  sanded  before  applying  the  next  coat,  A 
complete  duplicate  series  was  painted  by  the  Sponsors  in  the  U.K. 
and  sent  to  Nigeria  for  exposure. 

Serial  Nos,  B3-  1  to  S3-  9  iere  "general  purpose"  (G.P.)  finishes 
and  B3-10  to  B3“19  "high  grade"  finishes. 

lhe  numbers  in  brackets  in  the  table  indicate  the  number  of  coats  j 
of  each  paint  applied.  I 


B. 500  Gener-1  Purpose  Paint.  Long  Oil  Oleo  -  resinous  medium,  suitably 
pigmented  to  give  optimum  perf  ormance  in  the  particular  colour  used, 

S.501  General  Purpose  Paint.  Oil  modified  synthetic  resin  base,  suitably 
pigmented. 

E.  502  and  2. 503  High  Grade  Finishes.  ,J.kyd  based  materials  suitably  pigmented, 
varying  only  in  processing, 

E, 504  and  E.505  High  Grade  Finishes.  Similar  to  E,  502  and  E.503,  included 
for  comparison  purposes. 
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APPENDIX  B  (Cont'd) 

Paints  Applied  to  V.’ood  Surface  a 
4.  Commercial  Enamels  (Jenson  and  Nichols  on  Group) 


Primer 


Undercoat 


Finishing  Coat 


Serial 
No, 

B4^  1  (White  (A/613/169A)  White  (A/61 3/1 69/5)  White  Enamel  (B.  638/2/1) 
jB4-  2  "  '  '  "  ~  '■ 

>B4-  3  , 

'B4~  4_J 

Notes.  1 . 


I- 


2. 


;  Cream  (A/6l}/l  69/6)  !  Cream  Enamel  (B,  638/3/1 ) 

"  "  Grey  (A/61 3/1 69/7)  I  Blue-grey  Enamel  (B.638/4/I) 

*  "  Green  (A/6I3/I69/O;  Green  Enamel  (B. 638/5/0 

The  obeche  panels  we re  prepared  in  the  U,K.  and  sent  to  Nigeria 
with  the  edgos  and  hacks  protected  with  aluminium  paint.  The 
paint  systems  consisted  of  one  coat  of  white  primer  followed  by 
two  coats  of  the  appropriate  underooat  and,  finally,  one  coat  of 
the  finishing  onamel.  An  interval  of  24  hours  drying  time  was 
allowed  between  successive  coats. 

The  numbers  in  brackets  indicate  the  manufacturer1 s  paint  serial 
number,  .  .  . 


5.  General  Purpose  Paints  (Red  Hand  Compositions  Co.  Ltd.  -  2nd  Trial) 


Serial 

i  .No*-  . 

Primer 

Underooat 

Finishing  ooat 

B5-  1 

None 

i 

None 

I 

White  gloss  paint  (2)' 

B5-  2 

B5-  3 

11 

11 

II 

It 

1 

"Synparex"  White  (2);' 
Enamel  ! 
"Syndurac"  White  (2)' 

1 

B5-  A 

II 

1 

1 

I 

II 

| 

Enamel 

Synthetic  Enamel,  (2)' 
White  | 

V.'hite  Gloss  Paint,  (2). 

B5-  5 

II 

| 

! 

1 

II 

j 

| 

1 

,B5-  6 

H 

! 

II 

i 

1 

Modified  j 

Special  Tropical  (2)' 

B5-  7 
B5-  8 

II 

tt 

: 

II 

II 

! 

! 

White 

"Genpurao"  White,  (2), 
"Genpurao"  White,  (2)! 

B5-  9 

A.S#  Metallic 

t 

(l). Gloss  paint  Ti/C.V’hite 

‘  Modified 

(l)  I'Tiite  Gloss  Taint  (l). 

B5-10 

Primer 

11 

0); 

"Syndurac"  V.'hite  U/C 

0); 

"  (1)! 

B5-11 

Pink  Wood  Primer 

ill! 

None 

Bon-yellowing  White  (l)1 

B5-12 

II 

II 

Synthet ic  Ename  1 ,  ( 1 ) , 

i 

IB5-13 

II 

d)! 

II 

White 

"Syndurao"  Enamel,  (l)j 

B5-14  Wood  Primer 


(1) 


B5-15  Pink  Wood  Primer  (l] 
B5-1 6  Wood  Primer 
■B5-17  Pink  Wood  Primer 

B5-18  Wood  Primer 
B5-19  None 

B5-20  Pink  Wood  Primer  ( 1 ) 


:B5-21 

B5-22 

’B5-23 

B5-24 


"Syndurac"  White  U/C 


Whi*" 

"Syndurac"  Enamel, 
V.'hite 

White  Gloss  Paint 
|  White  Gloss  Paint 
'  White  Gloss  Paint, 
!  Modified 

I  ti  n  n 

j  Tropical  White 
1  Fungicidal 
(l)  White  Gloss  Paint 


(1). 


$ 

(d: 


1 

1 

! 

It  If 

Modified 
(■,);  "  " 

f2) 

1 

1  None 

11  11  n 

2) 

1 

Gloss  Paint  U/C.’Tiite 

(IV  ..  1.  n 

1) 

(0 

It  It 

II  II 

(1)  White  Gloss  Paint 

[0 

Note.  The  face  of  each  panel  was  divided  longitudinally  into  two  equal 
1  portions  each  of  which  was  painted  with  a  different  system. 

The  figures  in  brackets  refer  to  the  number  of  coats  applied  (U/C  a 
undercoat) . 
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APPENDIX  B  ( Coni' d) 


Paints  Applied  to  ’.'food  Surfaces 


Composition  of  Pini 

shins  Coats 

Finishing  Coat 

.. . .  ...  _ _ ..  .  .  . 

Medium 

1 

Pigment  ] 

Type 

l^pe  j  /.  •*£.( 

':/hite  Gloss  Paint 

Oil  Modified  Alkyd 
He  sin 

41 

100,.  Hutiox  Titan  j  33 

White  ; 

1 

"Synparex"  "/hits 
Enamel 

Wood  Cil/Phcnol 

Formaldehyde 

Varnish 

49.5 

83a  Hutiox  Titan  White  30 

17/.  Zinc  Oxide 

"Syndurac"  ".hite 
Enamel 

Oil  Modified  alkyd 
He  sin 

40 

100/  Hutiox  Titan  ;  26 

Wh  ite  j 

Synthetic  Enamel 
White 

Oil  Modified  Ukyd 
/tiuleic  Hesin 

38 

100,j  Hutiox  Titan  '  28 

White  j 

White  Gloss  Paint, 
modified 

Oil  Modified  j.lkyd 
Hesin/Stand  Oil 

47 

67/.  Hutiox  Titan  Vhlte^  30 

33a  Zinc  Oxide  j 

I  Special  Tropical 
White 

..odified  Penta 
..lkyd  Hesin/Stand 
Oil 

41 

36, 5/f  Rutiox  Titan  j  41 

White  ! 

63.5/o  Zinc  Oxide  j 

"Genpurac"  White 

Oil  Modified  o.lkyd 
Hesin/Stand  Oil 

35/.  Hutiox  Titan  ’White*  45 
4-3.5,-  Zinc  Oxide  ; 

21.5/0  China  Clay  j 

"Genpurac"  White 
modified 

Oil  Modified  nlkyd 
Hesin/Stand  Oil 

43.5 

38.5/.  Hutiox  Titan  !  45.5 

.’.hite  ! 

13,.  Chalk  j 

17a  Barytes  j 

1  £.  Zinc  Oxide  . 

i 

Eon-Yellowing  'hite 

..odified  Penta 
jvlkyd  Hesin 

44 

1 9. 5/.  Hutiox  Titan  j  41 

’.White 

80. 5,-  Zinc  Oxide  J 

Tropioal  hite, 
j  Fungicidal 

Treated  Linseed 

Oil 

21 

5V  ^inc  Ox- de  j  74- 

46,.  Barytes  ] 
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APP3NDIX  C 


Paints  applied  to  Asbestos  Cement 

1. 


1 .  Commercial  Paints  for  Asbestos  Cement  (Red  Hand  Compositions  Co.) 


' Serial  No. 


Paint  System 


Cl-  1 

Cl-  2 
Cl-  3 
Cl-  k 
Cl-  5 


"Redinul",  Ptaulsion  Paint,  Interior,  Semi-Gloss  (2  coats) 
"Redircul ",  Emulsion  Paint,  Exterior,  Semi -Gloss  (2  ooats) 
Chlorinated  Rubber  Paint,  '.Vhite  (2  ooats) 
asbestos  Roof1  Paint,  Green  (2  coats) 
asbestos  Roof  Paint,  Green,  Modified  (2  coats) 


I 


Note,  The  interior  emulsion  paint  (Cl-  1 )  was  exposed  in  the  Base 
Elepot  only  and  the  other  four  at  the  Town  Site  only. 


2.  Turnall  Colourglaze  (Turners  asbestos  Cement  Co.  Ltd.) 


Serial  No. 

; 

Faint  System  l 

C2-  1 

'  C2-  2 

C2-  3 

C2-  4 

"Turnall  Colourglaze"  Red,  (Symbol  No.  61 ) 

"Turnall  Colourglaze"  Westmorland  Green,  (Symbol  No.  74-) 
"Turnall  Colourglaze"  Cream,  (Symbol  No.  75) 

"Turnall  Colourglaze"  Sky  Blue,  (Symbol  No,  72) 

.1 

r  i 

j  Note,  These  paints  were  based  on  epoxy  resins,  and  ?iere  air-cured.  1 

_ Z _  „  -  • 
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APPENDIX  D 


Paints  applied  to  Plaster  Walls  and  Conorete 


Plastic  Emulsion  Paint  (Sissons  Bros,  &  Co.  Ltd.) 


j  D1-  1  "Rapodeo"  Plastio  Emulsion  Paint,  Duck  Egg,  Satin  Finish  j 
’  1  (one  coat  cf  paint  diluted  4:1  by  volume  (paint: water )  | 
|  and  one  eoat  diluted  8:1 )  j 

!  Note:  The  coverage  was  approximately  60  sq.yd/gallon  on  plaster  i 
walls  and  40  sq.yd/gallon  on  rough  ooncrete  surfaces.  ! 


Plastio  Etaulsion  Paint  (i.C.I.Ltd. 


Serial  No. 


Paint  System 


D2-  1  "Pentolite"  Plastio  Emulsion  Paint.  Adam  Green  (one  coat  ! 

t  of  paint  diluted  5:1  by  volume  (paint : water)  and  one  j 
coat  diluted  10:1)  j 


Plastic  Emulsion  Paint  (Solipnum  Ltd.) 


i 


i 


Serial  No 

D3-  1 
D3-  2 


Paint  System  j 

..  .  -*•••  *  '  '*■  *  .  **  j 

"Permacote"  Plastic  Emulsion  Paint,  Opaline  Green/Pastel  , 
Slue  mixed  1:1  by  volume. 

"Permaoote"  Plastio  Emulsion  Faint.  Suntan  ; 


Notes.  1.  One  priming  coat  (paint  diluted  4:1)  and  one 

finishing  coat  (same  paint  diluted  6:1)  were  applied.  > 

2.  The  Opaline  Green/Pastel  Blue  was  exposed  at  the  | 

town  and  jungle  sites  only  and  the  Suntan  at  the  j 

marine  and  desert  sites  only.  | 

i 

3.  The  coverage  was  approximately  60  sq  yd/gallon.  i 
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APPENDIX  D  (Cont'd) 

Paints  Applied  to  Plaster  Valla  and  Concrete 


Polwinvl  Aoetate  Baaed  Emulsion  Paints  (Jenson  and  Nicholson  Group) 


Serial  No. 


Type 


Paint  System  I 

!  Manufacturer's  ■  Colour  No.  of  coats  j 
No. 


|  D4-  1  !  Plastic  Emulsion  3/694/200 

|  :  Paint  (P.V.A.Baae) 

I  D4-  2  !  "  :  3/694/12 

i  D4-  3  "  3/694/443 


,  V.'Mte 
< 

Pale  Blue 
5  Red 


'  Note;  Two  coats  of  paint  (undiluted)  were  applied  with  24  hours 
I  drying  time  between  each  coat. 


» 

— t 
1 


Conroe roial  Paints  for  Planter  Nalls  (Red  Hand  Compositions  Co.) 


>'  Serial  No.  Primer 


Finishing  Paint 


1 

i 

I 

1 

I 

I 

i 


■  1 

D5-  1  '  "Matinto",  Flat,  Priming  (  "Matinto"  Flat,  Finishing,  Vlhite  | 

D5-  2  Alkali-resisting  Einulsioni  Alkali-resisting  Emulsion  Paint 
'  Paint,  Priming  [  Finishing,  '°hite ,  Send. -gloss, 

D5-  3  Alkali-resisting  Chlori-  [  Alkali-resisting  Emulsion  Paint  ; 

!  nated  Rubber  Paint,  Finishing  '?hite,  Flat.  I 

1  Priming 


I 


Notet  One  coat  of  primer  and  one  coat  of  finishing  pi  Lnt  were 
applied. 


APPENDIX  E 


Varnishes 


1 .  International  Varnishes  (international  Paints  Ltd.) 


|  Serial  No. 

1 

i  Priming  Coat 

! 

ELniahing  Ooat  ! 

.  -  _ _  -  _  ! 

1  El-  1 

Same  Varnish  as  for  finishing 

i 

"309"  Yaoht  Varnish  ! 

j  El-  2 

i  ooat  but  "thinned  1 5/^  with 

Sunlight  Varnish  ‘ 

1  El-  3 

,  appropriate  solvent. 

"Group  37"  Varnish  •  ! 

|  El-  4 

t 

1 

"Episeal"  Varnish  ! 

Note:  One  coat  of  primer  and  two  finishing  ooats  were  applied. 

The  average  thiokness  of  each  finishing  ooat  was  0.0010  Inch. 


"309"  Yaoht  Varnish 
Sunlight  Varnish 
"Group  37"  Varnish 
"Epjseal"  Varnish 


Linseed/tung  oil  modified  phenolio  resin 
Medium/long  oil  alkyd 
Amine  adduct  cured  epoxide 
Epoxy  ester 


2.  Service  Paint  Systems  (Cellcn,  Ltd.) 


;  i 

i  Serial  No.  I  Varnish  Systems 

E2-  1  One  thin  coat  of  Varnish  K.^929  followed  by  three  full  , 

,  ooats  of  Varnish  K.4929  (Yacht  Varnish,  oil  length  3 rt )  ' 
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Varnishes 


Picture  Varnishes  (Trial  sponsored  by  the  National  Gallery) 


Varnish  System 


Serial  No.  - 


Resin 


Solvent 


E3-  1 
E3-  2 

E 3“  3 
S3-  5 

S3-  6 
S3-  7 
E3-  8 


:  Dammar 

|  R.240  Silioone  Resin 
I  Dammar 
I  Mastio 
I  A.W.2 
j  A.W.2 

I  hydrogenated  Dammar 
27H 


A.Y..L,  P. 


10/c  Linseed  Stand  Oil  I  White  Spirit 

10%  Sonpol  White  Spirit 

55*  Linseed  Oil  Turpentine 

10/t  Linseed  Stand  Oil  White  Spirit 
iQjt  Sonpol  " 

105*  Linseed  Stand  Oil  " 

-  Naphthenes 

B.Pt.  170- 
190°C 

)  10fc  aoueous 
i  alchol 


Notes:  1.  Each  of  the  above  nine  varnishes  was  applied  to  three 

substances,  viz.  (a)  Aluminium  foil,  0.025nm.  (b)  Sand¬ 
blasted  glass  and  (o)  Clear  glass  (miorosoope  slides). 
The  films  were  applied  by  dip-ooating  to  give  a 
thickness  of  20+  5  microns. 

2.  The  rosins  doaigiated  A.W.2,  27H  and  A.1.A.P,  were 
respectively  polycyclohexanone,  polymethacrylato  and 
polyvinylacotate  compositions, 

3.  Sonpol  was  a  sunflower  stand  oil  from  which  linolenic 
esters  had  been  removed  by  Solvent  segregation. 


iiPPENDIX  F 


Fungus  Reslating  Paints 


1.  Fungicidal  Paints  (jcnaon  and  Nicholson  Group) 


Finishing  Coat 

i 

i 

No.  I 

1 

1 

. _( 

Pigment 

2»iedium 

Fungicide  I 

FI-  1  1 

23.3/-  Ti02 

37. 9>-  extra  long 

Nil  t 

linseed  oil  penta 

i 

1 

__  _  J 

alkyd.  8.0,  Pentalyn  G 

j 

FI-  2 

"  "  i  37.9,-  extra  long 

Nil  1 

linseed/ V70od  oil 
penta  alkyd. 

8.0/-  Pentalyn  G 

FI-  3 

it  it 

37.9/-  long  linseed 
oil  penta  alkyd. 

8,0;-  Pentalyn  G 

Nil  j 

FI-  4 

tt  It 

45.9/-  medium  long 

Nil 

linseed  oil 

1 

glycerine  alkyd. 

| 

FI-  5 

If  II 

,i3  for  FI -3 

0.5/-  organic  mercurial  (10/Hg)  i 

FI-  6 

II  II 

II 

2/s  pentachlorophenol  j 

FI-  7 

II  II 

" 

2,-  diclilor-m-xylenol 

FI-  8 

II  II 

II 

0.07/.  organic  me- euriol 

(47.5/-  hg) 

FI-  9 

II  II 

II 

0.05/.  triethyl  tin  hydroxide 

FI -10 

It  II 

II 

copper-8-quinolinolate  j 

FI -11 

23.3/-  of  4Ti02:1ZnO 

/.s  for  FI -4 

0.5/-  organic  mercurial 
(10/-  Hg)  ; 

FI -12 

23.3/-  of  2TiOp;lZnO 

It 

«  1 

FI -13 

23.3/-  of  1Ti02:1Zn0 

II 

« 

FI -14 

23.3,.  TiC2 

.is  for  FI -3 

5/.  Sulphur 

FI -13 

" 

If 

0,25/.  mercuric  chloride 

FI -16 

23.3/-  of  4T102:12n0 

II 

0.5/-  organic  mercurial 
(10/iIg) 

FI -17 

23.3/-  of  2Ti02:12nO 

II 

II 

FI -18 

23.3/-  of  1Ti02:1Zn0 

It 

II 

F-r$' 

Straight  Zinc  Oxide 
Oil  Paint  to 

m  | 

! 

1 

1 

B.S.S.  277. 

1 

Notes.  1 

.  One  coat  of  primer  (aluminium-pigmented 

f 

wood  oil  phenolic  varnish 

containing  15>-  of  copper  naphthenate)  and  one  coat  of  under  coat  (white! 

alkyd  base)  containing  0,5/-  organio  mercurial  (iC^s  Hg)  .-ere  applied  j 

to  the  panels  and  these  \ie re  f ollo-./ed  by  one  coat  of  each  finish  ; 

detailed  above, 

twnty-four  hours  drying  time  being  allowed  between  i 

each  coat.  In  addition,  one  panel  *.dth  primer  only  and  one  with  . 

primer  and  under  coat  only  \ere  exposed 

2,  The  finishes  in 

the  tabic  above  contained  30.8/-  solvents  and  driers. 

1 

3«  lhe  panels  of  obcche  •„  >od  vxjre  sent  from  the  U.K.  by  the  sponsor  or  1 

the  trial  wi th  the  backs,  ends  and  edges  painted  with  two  coats  of  1 

aluminium  paint,  1 

4.  In  addition  to 

the  pan  Is  painted  in  Nigeria,  a  series  of  duplicate 

specimens  painted  by  the  sponsor  in  the 
samo  conuiti  >ns. 

U.K.  was  exposed  under  the  ! 
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aFPSMOIX  F  (Cont'd) 


Fungus  itesi3tlng  PaintB 

2.  Experimental  Fungus  Resisting  White  Gloss  Paints  (i.C.I,  Ltd.,  Paints  Division) 


ocxiax 

No. 

Primer 

Undercoat 

F2-  1 

(aluminium  Wood 

•Vhite 

F2-  2 

(  Primer 

undercoat 

F2-  3 

n 

II 

F2-  4 

M 

II 

F2-  5 
*2-  6 

II 

II 

II 

II 

Finishing  Coat 


White  Glcss  containing  fungicide  "A" 

it  ti  «  it  iig  u 

tt  n  t»  t»  iiq  it 

»»  W  H  t»  IIJ} « 

M  it  it  ii  iijji;  11 

'hite  Gloss  containing  no  fungicide  i 


Notes;  1.  The  paint  systems  consisted  of  one  coat  of  aluminium  primer, 
one  of  undercoat  -nd  one  finishing  coat,  a  period  ->f  24  hours 
dxying  being  allowed  between  each  coat.  Ihe  specimens  were 
aged  for  seven  days  before  exposure. 

2.  A  second  series  of  specimens  was  prepared  by  using  the  same 
paint  systems  (F2-1  to  F2-6)  on  panels  which  had  been 
treated  by  brushing  -.4th  a  2,-,  aqueous  solution  of  "Ghirlan  Na" 

3.  third  series  of  speimens  ..4th  the  same  paint  systems  was 
prepared  and  painted  by  I.C.I.  Ltd.,  in  the  U. K.  and  sent  to 
Nigeria  for  exposure. 


3.  Nuodex  Fungicides  in  Paints  ( Trial  sponsored  bv  Ministry  of  Supd.1v  Chemical 
Inspectorate 


Serial 

No. 

Primer 

Finishing  Coat 

Fungicide  j 

FI-  1 

CS.1370S 

(primer  and  General  Service 

Nil  j 

FI-  2 

II 

(Finishing  Paint  to  CS.  2000E 

2.0/j  Pentach?  orophenol 

FI-  3 

»» 

II 

0.5,,  Nuodex  "Super  ad-It"  ( 

FI-  4 

II 

II 

0.5,,.  Nuodex  321.  SS  j 

FI-  5 

II 

II 

0,075a  Phomrv  Oil  Soluble  (25a)| 

FI-  6 

os. 2307 

(Primer  and  ^elcoonmunicatioi. 

Nil  : 

FI-  7 

n 

(Equipment  Finishing  Faint 

2,0^,  Pentachlorophenol 

FI-  8 

(  to  CS.230& 

0,5,-  Nuodex  "Supcr-ad-It" 

FI-  9 

11 

n 

0.5,,  Nuodex  321.  SS 

FI  -10 

n 

11 

0.075;-  Fhemox  Oil  Soluble(25/i) 

Note:  One  coat  each  of  primer  and  finishing  paint  were  applied,  1 

Nuodex  "Super-^ai-lt "  is  diphenyl  mercuric  dodecenyl  succinate,  ! 
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aEPSNPIX  F  (Cont'd.  ) 


Fungus  Resisting  Paints 

4.  Fungicidal  Paints  (Trial  sponsored  by  Ministry  of  Supply,  Chemical 
Inspectorate) 


"  ■ 

‘  » 

Serial  | 
No.  1 

Paint  System 

1 

l 

; 

J 

Paint  Base 

1 

Fungicide  j 

Substrate  , 

|  F4-  1 

hite  Gloss  Paint,  /.lkyd  Base  1 

1.5/o  Nil  i 

Mild  Steel  1 

F4-  2 

It 

| 

1 , 5/.  Super  iid-It 

It 

F  4-  3 

2,j  Pentnchloraphenol 

II 

_ i 

F4-  if 

hite  Gloss  Paint,  Chlorinated 
Rubber  Base 

Nil 

II 

"  1 

F4-  5 

lr 

1 . 5,  Super  “d-It 

II 

II  i 

F4-  6 

_ 

1/o  Pentachlorophenol 

II 

II  t 

1 

'F4-~7 

'.’hite  Gloss  Paint,  Linseed 

Oil  Base 

Nil 

i 

F4-  8 

tl 

1.5//  Super  ..d-It 

" 

"  i 

F4-  9 

It 

2,u  Pentachlorophenol 

It 

"  i 

F4-10 

■hite  Gloss  Paint,  .dkyd  Base 

Nil 

V.'estern  Red  j 
Cedar  1 

F4-11 

II 

1.5/-  Svper  j.d-It 

II 

"  ! 

j  F4-1 2 

II 

Pentachlorophenol 

II 

j  F4  -1 3 

'..hite  Gloss  Paint,  Chlorinated 
Rubber  Base 

Nil 

II 

i 

F4-14 

II 

1.5/-  Super  ..d-lt 

1F4-15 

II 

2/i  Pentachlorophenol 

II 

"  1 

!  F4-16 

l 

.'hite  Gloss  Paint,  Linseed 

Oil  Base 

Nil 

i 

"  ! 

-F4-17 

II 

1,5/.-  Super  ..d-It 

" 

IF4-18 

i - 

II 

j  2,.  Pentachlorophenol 

_ 

L_ 

w 

1 

_ 

Note;  Two  coats  of  paint  , ere  applied  to  each  panel.  In  the  fungicidal 
systems,  the  second  coat  only  contained  the  fungicide. 
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j  SerialJ 
t  No. 


Substrate  Primer 


Undercoat 


!F5-  1  Meranti 


IP5-  2 
(P5-  3  ! 
|F5-  4  I 

i  p3“  5" 

1 F5-  6 
|F5-  7 
IP5-  8 


"Glossinol"  Undercoating 


"  ; .aluminium 

Obeche  ■■ 'flood 

_ ^ _  Primer 

Meranti  j Ref, 1 49/ 6F 
"  j (l  coat) 

Obeche  | 


|  finishing  Coat  | Fungicide 

j - ■ - 

)  ' 

|  "Glossinol"  Synthetic  j  absent 


"Glossinol"  Creamt  Enamel  Finishing 
; Ref, 257/3F  I  Cream,  Ref.88/4F 

j  (2  coats) _ (l  coat) _ _ _ 

( Underc oating  ' "Glossinol H  Synthetic 
•  "Glossinol"  Green  inamel  Finisliing 
^Ref,257/24F  Middle  Permanent  Green 


)Ref.257/24F 
[ (2  coats) 


Kef.88/30F 


I  Present 
I  Absent 
j  Present 
j  Absent 
•  Present 
j  Absent 
J  Present 


Note:  In  the  fungicidal  paint  systems,  the  Fungicide  (mercury  salt  of  a  long  j 
chain  fatty  acid)  was  present  in  all  four  coats.  i 


Fungicidal  Paints  (Jenson  and  Nicholson  Croup) 


1  Serial- 
I  No.  j 


Pr  hner 


Undercoat 


Finishing  Coat 


'F6-  1 


F6-  2 
|F6-  3 
F6-  4 
p-  5 


Lluminium  Grey  ’’Thite  Undercoat  '  Finish  "a?"  Aef.D.638/1/1 

Primer(Ref .  2/364/66)  '  (Aef.,/61 3/1 69/5 )  j 

"  .  "  I  "  "BF"  Kef. ^.638/1/1 

"  |  "  "  "CF"  Ref. 0,638/1/3 

"  t  "  .  "  "XiF"  Ref.  D.  638/1/4 

"  !  "  "  ";iF"  Ref. u.  638/1/5 


Notes:  1 ,  Obeche  panels  were  supplied  by  the  sponsor  of  the  trial  from 

the  U.K,  with  the  backs  and  edges  puinted  \ath  aluminium  primer. 
The  test  faces  were  painted  with  one  coat  of  primer,  two  of 
undercoat  and  one  of  finishing  coat,  in  addition,  panels  were 
prepared  using  finishes  "oF"  ana  "BF"  on  wood  pretreated  by 
brushing  the  test  surfaces  with  a  aqueous  solution  of 
"Santobrite", 

2.  Each  of  the  finishing  coats  "li"  to  "jSF"  contained  a  different 
fungicide,  the  nature  and  concentration  of  which  were  not 
divulged  by  the  sponsors. 


APP3NDIX  G 


Fungicidal  Varnishea 

1.  Nuodex  Funcioidea  in  Varnishes  ( Trial  sponsored  by  Ministry  of  Supply 
Chemical  Inspectorate) 


[  Serial  No.  1 

j 

Varnish  System  i 

> 

Aingicide  | 

1 

G1-  1  ! 

Varnish  to  Specification  T.S. I88j 

Nil 

G1-  2  I 

II 

2, Pentachlorophenol  1 

i  G1"  3 

»  ! 

0,5/i>  "Super  nd-It"  ! 

G1-  k 

"  i 

0.5a  Nuodex  321.  SS 

G1-  5  | 

»  i 

0.75/-  Ehemox  Oil  Soluble  25;d 

2.  Fungicidal  Varnishes  (Trial  sponsored  by  ..anistry  of  Supply,  Chemical 
Inspectorate) 


Serial  No. 

Varnish  System 

i 

Fungicide 

1 

i 

1 

G2-  1 

j 

Varnish  to  Specification  T.  S.  1881 

Nil 

G2-  2 

" 

1.5,-  Super  Ad-It 

G2-  3 

! 

2,3  Pentachlorophenol 

Note:  Only 

one  coat  of  varnish  was  applied  to  each  panel. 

3.  Fungicidal  Lacquers  (Brandram  Eros.  £  Co.  Ltd. ) 


|  Serial  No,  |  Varrvi3h  System 

j  &3-  1  j  Lacquer  "B",  containing  parachlormetaxylenol  (PCliX)  as 
!  fungicide, 

G3-  2  !  Lacquer  "C",  containing  "Cap tan"  as  fungicide  t 

G3-  3  !  Varnish,  Special,  Fungicidal,  to  Specification  T.S.191.B  j 

Notes.  1.  i.t  th:  base  depot,  the  varnishes  were  applied  to  the  internal  '• 
surfaces  of  door  panels  \hich  had  been  wiped  free  from  fungus.  ' 
The  coverage  vjbs  approximately  Igoz./sq.yd, 

2.  For  exposure  in  the  jungle  clearing,  panels  of  mould-free  Obeche 
wood  were  treated  with  two  ooata  of  the  lacquers  allowing  2k  hrs, 
drying  time  between  ooats.  The  o overage  was  approximately 
2joz./sq,yd. 
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APPENDIX  H 
Anti-Fouling  Paints 

1 ,  Anti-Fouling  and  Anti-Teredo  Paint  (Red  Hand  Compositions  Co.) 


Serial  No. 

Primer 

Finishing  Coat 

HI  -1 

I 

Copper  paint  (1  coat) 

anti-Fouling  Anti-Teredo  copper 
Paint  (1  coat) 

| 

1  Note:  The  panels  were  air-dried  for  18  hours  after  the  finishing  ooat  had  1 
S  been  applied.  { 

1  _ 1 

2.  Anti-Foulin£  Paint  Systems  (Red  Hand  Compositions  Co. ) 


— 

Serial  No. 

Paint  System 

H2-1 

Laterac  System  with  Red  Boottopping 

H2-2 

Laterac  System  with  Anti-Fouling  Plastic  Finish 

H2-3 

fcietabond  System  with  Red  Boottopping 

H2-A 

Zinc  Chromate  System  finished  with  Green  Anti-Fouling 

H2-5 

Zino  Chromate  System  finished  with  Green  "Syndurac"  j 

Synthetic  iSnamel  j 

H2-6 

Laterac  System  finished  with  Anti-Fouling  J 

i 
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APPENDIX  H  (Cont|d) 

Ajiti-Poulin^  j’aints 

3.  Admiralty  Experimental  An  t  i-Fouiing  Paints  (Trial  sponsored  by  Admiralty 
Central  Dockyard  Laboratory) 


Serial 

No. 

- 

Paint  System 

Type 

Plant  No. 

Description 

H3-1 

_  .  .  ___| 

44P 

CPP/367/35 

3: 1  Rosin/ Aroclor  pigmented  with 
cuprous  oxide 

H3-2 

44P  Mod 

CPP/368/55 

Reduced  cuprous  oxide  with  iron  oxide 
added  to  maintain  pigment/medium  volume 
ratio 

H3-3 

45P 

CPP/369/55 

1:1  RosiVArocior  pigmented  with 
cuprous  oxide 

H3-4 

45P  Mod 

CPP/370/55 

Reduced  cuprous  oxide  with  iron  oxide 
added  to  maintain  pigment/medium 
volume  ratio 

H3-5 

1 6lP 

CPP/371/53 

3:1:1  RosiVAroclor/Bedesol  Stand  oil 
varnish  pigmented  with  cuprous  oxide 

H3-6 

161P  Mod 

_  _.n 

CPP/372/35 

Reduced  cuprous  oxide  with  iron  oxide 
added  to  maintain  pigment/medium 
volume  ratio 

H3-7 

U.S.N. 
Spec.1 21 

CPP/373/55 

1:1  Rosiiv^Vinylite  VYHH,  plasticised 
with  tricresyl  phosphate,  pigmented 
With  cuprous  oxide 

- 

H3-8 

Pocoptic 

CPP/374/55 

2:1  Rosin/A  -  Stage  phenolic  resin  plast 
icised  with  tricresyl  phosphate,  pig1 
mented  with  cuprous  oxide 

H3-9 

Blue  A/F 
D/3/2 

CP  P/3o/33 

tuprous  thiocyanate  and  mercurous 
chloride  in  Pocoptic  medium,  tinted  to 
dark  blue  wi  th  Prussian  Blue  and  black 

H3-10 

Blue  k/F 
D/3/5 

CPP/376/55 

Light  blue  version  of  D/3/2 

H3-H 

359P 

CPP/377/55 

Cuprous  sulphide  in  Pocoptic  medium 

H3-12 

360P 

CFP/378/55 

Cuprous  sulphide  and  cuprous  thiocyanate 
in  Pocoptic  medium 

- 

H3-13 

363P 

CPP/379/55 

Cuprous  sulphide  in  44P  medium 

H3-14 

364P 

_ 

CPP/380/53  |  Cuprous  sulphide  and  cuprous  thiocyanate 

I  in  HP  medium 
_  — _ _ 

Note.  1 .  Three  ooata  of  undercoat  were  applied  to  the  panels  in  the  U.K. 

For  the  U.S.N.  Spec, 121  finish,  a  vinyl  red  lead  undercoat  was 
used  and,  for  all  the  other  finishes.  Admiralty  "Pomar"  Anti¬ 
corrosive  Paint. 

2.  Two  coats  of  each  finishing  paint  were  applied  at  T.T.E.  with 
an  interval  of  24  hours  between  coats. 
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Aprarpix  H.ic.°.rit^a) 

Anti-Fouling  Paints 

4,  Experimental  Anti-Fouling  Composition  a  (I.C.  I,  Ltd,  j  Paints  Pivisiea) 


Serial 

Paint  System 

No. 

Vehicle 

Cuprous  Oxide  (#) 

j Iron  Oxide (ft) 

i  .  - 

Additions 

H4-1 

Plasticised  rosin 

40 

i 

1  10  to  20 

- 

H4-2 

Rosin/Phenol- 
formaldehyde/  oil 

40 

i 

i 

i 

! 

- 

H4-3 

Rosin/oil 

28 

1  II 

I 

H4-4 

M 

30 

II 

- 

H4-5 

Plasticised  rosin 

40 

i  " 

i 

t 

1 .%  mercury 
oxide 

_ - 

H4-6 

As  for  Hlf-5  but 
loss  soluble 

40 

i  « 

! 

H4-7 

n 

40 

! 

_ _ 

II 

Hlf-8 

Plasticised  rosin 

50 

I 

1  W 

I 

- 

H4-9 

tt 

60 

-  -  .  .  . 

i  it 

i—  _  _ . 

- 

H4-10 

M 

l  40 

i 

1 .0%  D.D.T. 

H4-11 

»» 

50 

;  " 

» 

2.0#  mercury 
oxide 

H4-12 

As  for  H4-11  but 
less  soluble 

i  50 

j  w 

J _ 

M 

4  .  _  _ 

Notes  1 .  Nc  underooat  was  used  and  only  one  coat  of  finishing  paint. 
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ATPKKDIX  I 


Anti -Teredo  Paints 

Admiralty  Experimental  Anti-Teredo  Paints  (Trial  sponsored  by  Admiralty 
Central  Dockyard  Laboratory) 


Serial 

No. 

Paint  System  j 

Type 

Plant  No. 

Description 

1-1 

44P 

CPP/367/55 

3:1  Rosin/ Aroclor,  pigmented  with 
cuprous  oxide 

1-2 

45P 

CFP/ 369/55 

1:1  Rosin/Aroolor,  pigmented  with 

cuprous  oxide  j 

1-3 

U.S.N. 

Speo.121 

CPP/373/55 

1:1  Rosin/Vinylite  VYHH,  plasticised 
with  tricresyl  phosphate,  pigmented 
with  cuprous  oxide 

1-4 

Pocoptio 

CPP/37L/55 

2:1  Rosin/A  -  Stage  phenolic  resin 
plasticised  with  tricresyl  phosphate, 
pigmented  rdth  cuprous  oxide 

1-5 

Ground  Glass 
Formulation 

CFP/ 381/55 

_ 

Ground  glass  in  1:1  Roain/aroolor 
medium  at  approximately  1:1  pigment/ 
medium  ratio. 

1-6 

_ 

"  j  CPP/382/55 

i 

Ground  glass  in  plasticised  chlorin¬ 
ated  rubber  medium  at  approximately 

1:1  pigmenVroedlum  volume  ratio 

a 

"  ,  CPP/383/55 

i 

1 

As  for  45P  with  some  cuprous  orlde 
replaced  by  ground  glass 

1-8 

Fomar  j  CPP/384/55  ‘  Standard  Admiralty  Anti-corrosive 

j  >  paint  (used  as  control  sample) 

Note.  1.  The  undercoats  were  applied  to  the  panels  in  the  U.K.  For  the 

U.S.N.  Spec. 121  finish,  a  vinyl/red  lead  undercoat  was  used  and, 
for  all  the  other  finishes.  Admiralty  "Pomar"  anti-corrosive  paint. 

2.  Two  ooats  of  each  finish  (including  I--8  "Pcmar")  were  applied  at 
T.T.E.  with  an  interval  of  24  hours  between  coats. 

3.  The  specimens  were  immersed  at  the  exposure  site  24  hours  after 
the  final  coat  was  applied. 

1-  ------  -  - 
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appendix  j 

Composition  Pres er vat ive  pn  Paint 


Serial  No. 

Paint  System 

Further  Treatment 

J-1 

Paint  p.f.u.,  Ammunition ,  White 
Air-drying  to  CS.1973 

Composition,  Preservative 
to  C.S.1663F  (1  coat) 

J-2  j 

Nil 

J-3 

Paint  p.f.u.,  Ammunition,  Brown, 
Stoving,  to  C.S.1975 

Composition  Preservative 
to  C.S.1663F  (1  coat) 

l 

J-4  " 

Nil 

Note .  1 .  The  panels  were  painted  in  the  U.K.  One  coat  of  the 

Composition,  Preservative  v.as  applied  at  T.T.E.  by  dipping 
and  draining  for  t*«'o  hours  immediately  before  placing  on 
exposure. 

2.  At  the  Lugos  Army  Ordnance  Depot,  painted  ammunition  boxes  j 

were  treated  by  spraying  with  the  composition  under  test.  I 

!  ! 
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AFPEtTOIXJC 

Storage  of  Paints  in  tho  Tropics 


Tropical  Storage  Trial  of  Service  Paints  (Cellon,  Ltd.) 


Serial 

No. 

Manufacturer1 a 

Ref • No • 

Specification 

No. 

Description 

K-1 

2.S.588 

Red  Oxide  Primer 

K-2 

_ 

T.S.A930 

Cerrux  Reducer 

K-3 

K.4929 

- 

Yaoht  Varnish 

K-4 

S.X.44 

- 

Brown  Second  Coat 

K-3 

- 

DNC/i/76 

Yellow  Primer 

K-6 

S.4923 

- 

Red  Lead  Steel  Primer 

K-7 

- 

DNCA/73 

Grey  Finish 

K-8 

- 

DNC/V7Q 

Grey  Undc-rooat 

K-9 

6.S.590 

“ 

Etch  Primer 

K-10 

- 

C.S.1870C 

Red  Oxide  Primer 

K-1 1 

- 

C.S.2587 

Grey  Matt  Finish 

K-1 2 

- 

C.S.2387 

Grey  Glossy  Finish 

K-1  3 

- 

C.S.2354 

Grey  Undercoat 

K-1 4 

K.5064 

DTD. 827 

Grey  Enamel 

K-1 5 

S.51 7/ 

BS.1011 

Red  Load  Primer 

K-1 6 

5.S.590 

Two  Solution  L’tch  Primer 

K-1 7 

S.X.44 

Yellow  Primer 

K-1 8 

S.X.41 

Green  Primer 

K-1  9 

S.097 

PS.  631 

Grey  Stoving  Enamel 

K-20 

S.093 

DTD.235A 

Grey  Stoving  Enamel 

K-21 

D.4949 

DTD.63B 

Grey  Finish 

K-22 

K.5075 

C.S.2000E 

Grey  Finish 

K-2  3 

D.4841 

DTD. 766A 

aluminium 
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Fig. 2  General  view  of  town  site,  Port  Harcourt.  Specimens 
were  placed  in  an  open  compound  behind  building  at 
right  oentre  of  the  photograph  (Bee  Fig.3).  The 
base  depot  store  (Fig. 4)  was  part  of  the  large 
building  in  centre  of  photograph. 


Fig.3  General  view  of  exposure  compound  at  town  site, 

Port  Harcourt. 


Fig.4  Exterior  of  base  depot  store,  Port  Harcourt. 


Pig. 6  General  view  of  jungle  clearing,  Nkpoku.  The 

jungle  undergrowth  site  was  approximately  5°  yards 
behind  and  to  the  left  of  this  clearing. 


Pig. 7  General  view  of  marine  site,  Lagos.  The  compound 
shown  at  right  centre  of  photograph  was  5 0  to  100 
yards  from  the  surf  line.  Speolmens  exposed  In  the 
compound  behind  building  in  the  centre  were  approxi¬ 
mately  200  yards  from  the  surf  line  (Pig. 8) 


Pig. 8  General  view  of  exposure  compound  200  yards 
from  surf  line  at  Lighthouse  Beach,  Lagos 
(Marine  Site  -  200  yd). 
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Fig.9  General  view  of  desert  site,  Kano 


Pig. 10  General  view  of  the  dolphin  In  the  Bonny  Elver, 
Port  Harcourt  (Harbour  Site). 


Pig. 11  Ready  Mixed  Oil  Paints  (Trial  sponsored  by  Ministry 
of  Supply,  Chemical  Inspectorate)  exposed  at  the 
desert  site,  Kano. 


Pig. 12  Experimental  Painta  (W.  and  S.  Leigh  Ltd.) 
expoeed  at  the  town  site,  Port  Haroourt. 


Fig. 14  Faints  and  Varnishes  (international  Paints  Ltd.) 

exposed  at  the  town  site,  Port  Haroourt.  (Photo¬ 
graph  taken  after  14  months  exposure.) 


Fig. 15  Priming  Schemes  for  Metallic  Coatings  (Trial 

sponsored  hy  the  British  Iron  and  Steel  Research 
Association).  Panels  exposed  at  the  marine  site 
(200-yard  compound). 


Pig.  16  Priming  Schemes  for  lietallic  Coatings  (Trial 

sponsored  by  the  British  Iron  and  Steel  Research 
Association).  Complex  shapes  on  exposure  at  the 
marine  site  (200  yard  compound). 


Pig. 17  Priming  Schemes  for  Metallic  Coatings  (Trial 

sponsored  by  the  British  Iron  and  Steel  Research 
Association).  The  method  of  supporting  the  panels 
on  the  exposure  stand  1b  shown. 


Pig. 20  Admiralty  Paint  Systems  (Trial  sponsored  by 
Admiralty  Chemical  Department)  exposed  at  the 
marine  site,  Lagos. 


Fig.21  General  Purpose  Paints  (Red  Hand  Compositions  Co.) 

exposed  at  town  site,  Port  Harcourt.  The  four  panels 
on  the  right-hand  side  of  the  bottom  row  are  asbestos 
cement  and  the  remainder  are  wood.  (Note  heavy  dirt 
collection  on  one  of  the  wooden  panels,  Serial  No. 

B1-4) 


Fig.  22  Canadian  Armor  Vehicle  Faints  applied  to  wood 
exposed  at  the  town  site,  Port  H&rcourt. 


mm  m  i 


Fig. 24  General  Purpose  Paints  (Eed  Hand  Compositions  Co. 

-  2nd  Trial)  exposed  at  town  site,  Port  Haroourt. 


Fig, 25  General  Purpose  Paints  (Bed  Hand  Compositions  Co. 
-  2nd  Trial)  exposed  in  the  jungle  undergrowth. 


Pig. 26  General  Purpose  Paints  (Red  Hand  Compositions  Co. 
-  2nd  Trial)  exposed  at  marine  site,  Lagos. 


Pig. 27  Turnall  Colourglase  (Turner  Asbestos  Cement  Co.  Ltd.) 
exposed  at  town  site,  Port  Harcourt. 


Fig. 28  Plastic  Qaulsion  Paints  (Jenson  &  Nicholson  Group) 
exposed  on  oonorete  blocks  at  the  marine  site, 
Lagos  (50  yard  compound). 


Fig. 29  Picture  Varnishes  (Trial  sponsored  by  the 

National  Gallery)  exposed  at  desert  site,  Kano. 


WMMb. 
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Pig. 30  Pioture  Varnishes  (Trial  sponsored  by  the 

National  Gallery).  Specimens  exposed  on  clear 
glass  (microsoope  slides)  at  desert  site,  Kano. 


Fig. 31  Fungus  Resisting  Paints  (I.C.I.  Ltd.)  exposed  at 
town  site,  Port  Haroourt. 


Fig, 32  FungUB  Resisting  Paints  (I.C.I.  Ltd.,)  exposed 
in  jungle  undergrowth,  Nkpoku. 
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Fig, 33  Fungioidal  Paints  and  Varnishes  (Trial  sponsored 
by  ll.o. S. ,  Chemical  Inspectorate),  Specimens 
exposed  in  jungle  undergrowth. 


Fig. 34  Fungicidal  Paints 

(Goodlass  Wall  *  Co.  Ltd.) 
exposed  in  the  jungle 
clearing,  Nkpoku. 


Fig. 35  Pammel  Synthetic  Enamel  Paint  (Blundell,  Spence  4  Co.  Ltd.). 

Condition  of  painted  mild  steel  panels  at  end  of  trial,  i.e., 
after  18-19  months  exposure.  Panels  1 ,  2,  3  and  k  "ere  exposed 
at  aarlne  (50  yd),  marine  (200  yd),  Jungle  clearing  and 
desert  sites  respectively.  The  lower  halves  of  panels  3  and  4 
have  been  polished. 


Pig. 36  War  Equipment  Paints 
(Trial  sponsored  by 
M.O.S.,  Chemical 
Inspectorate).  Arctic 
White  finish  after 
approximately  34  months 
exposure  in  jungle 
clearing.  (System  A4-8 
on  left,  A4-17  on  right) 
Note  very  heavy  rusting 
on  portion  without  primer 


Pig. 37  Ready  Mixed  Oil  Paints 
(Trial  sponsored  by 
M.O.S.,  Chemioal 
Inspectorate). 

System  A 3-6  after  34 
months  exposure  at 
jungle  site  showing 
severe  oraoking. 
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Fig. 39  Heady  Mixed  Oil  Paints 
(Trial  sponsored  by 
M.O.S. ,  Chemical 
Inspectorate).  Systen 
A 3- 11  after  34  months 
exposure  at  Jungle  site 
Note  severe  cracking. 


Fig.  38  Heady  Mixed  Oil  Paints 

(Trial  sponsored  by  M.O.S., 
Chemical  Inspectorate). 
System  A5-11  after  32 
months  exposure  at  desert 
site.  Note  severe  oracking 
and  fading  as  compared  with 
duplicate  panel  at  Jungle 
site  (Fig. 39). 
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Pig.40  Ready  Mixed  Oil  Paints 

(Trial  sponsored  by  M.O.S. 
Chemical  Inspectorate). 
System  A5-7  after  34 
months  exposure  at 
jungle  site,  showing 
heavy  fungal  and  algal 
growth. 


Fig.41  Ready  Mixed  Oil  Paints  (2nd  Trial  eponeored  by  M.O.S. , 
Chemical  Inspectorate).  System  A5-6  after  18  months 
exposure  at  jungle  site  showing  severe  cracking. 


8638  N. 


•  j  \  . 

1 

*  •'  S'i  ‘ 


m 


Fig,  42  PaintB  and  Vamiahea 
(International  Painta 
Ltd.).  Specimen  A8-14> 
after  18  months 
exposure  at  town  site, 
Port  Harcourt.  Note 
heavy  algal  growth. 


Fig. 43  Chlorinated  Rubber  Paints  (Messrs.  Tretol  Ltd,). 
Panels  after  15  months  exposure  at  the  marine 
site  showing  severe  checking  and  cracking  (left 
hand  specimen  from  200  yd  compound  and  right 
hand  specimen  from  50  yd  compound). 
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i’ig.44  "Avar#"  Silica/Graphite  Paints  (C.R.  Averill,  Ltd.). 
SystemB  A10-1  to  AIO-6  (from  top  to  bottom)  after 
15  months  exposure  at  marine  site,  Lagos.  The 
panels  on  the  left  were  exposed  200  yards, and  those 
on  the  right,  50  yards,  from  the  surf  line. 


AVARC'&'TREETOL"  PAINTS. 


Pig. 45  "Avars"  Silica/ Graphite  Paints  (C.R.  Averill,  Ltd.) 
and  Chlorinated  Rubber  Paints  (Tretol,  Ltd.)  after 
10  months  exposure.  The  two  columns  on  the  left  were 
exposed  at  Wilmot  Point,  Lagos  and  those  on  the  right 
in  the  wind/water  sone  of  the  lagoon  site.  The  order 
of  the  specimens  is,  reading  from  top  to  bottom, 

AIO^I  to  A10-6.  The  bottom  row  oontalns  the 
Chlorinated  Rubber  Paints  (fystem  A9-1). 
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Pig. 47  Priming  Schemes  for  Metallic  Coatings  (Trial 

sponsored  hy  the  British  Iron  A  Steel  Research 
Association).  System  A1J-12  after  19  months 
exposure  at  the  marine  site  (enlarged  view). 


Fig.48  Priming  Schemes  for  Metallio  Coating*  (Trial 

sponsored  by  the  British  Iron  &  Steel  Research 
Association) .  System  A13-19  after  19  months 
exposure  at  the  marine  site  showing  severe 
corrosion  of  the  metal  coating  and  breakdown  of 
the  paint  system. 


L4COS 

<■11  LI  IN  PANT  FHV€S 


76 


Pig. 49  Servioe  Paint  Systems  (Cellon  Ltd.).  Specimens 

A16-20  to  A16-27  and  A16-32  after  years  exposure 
at  the  marine  site,  showing  very  heavy  rusting  of 
panels  and  almost  complete  destruction  of  the 
paint  films. 


Fig. 51  Car  Finishes 

(F.I.A.T. ,  Turin). 
Specimens  after  6£ 
months  exposure  at 
desert  site  (two  top 
rows)  and  marine 
site  (bottom  rows). 
The  specimens  are 
in  order  from  left 
to  right  and  top  to 
bottom. 


ARTIFICIAL 


Fig. 50 


Car  Finishes  (F.I.A.T., 
Turin).  The  two  top 
rows  were  exposed  to 
artificial  weathering 
tests  for  500  hours 
and  the  two  bottom 
rowB  were  exposed  in 
the  jungle  clearing, 
Nkpoku  for  6  months. 

The  specimens  are  in 
order  from  left  to 
right  and  top  to  bottom. 


JUNGLE  CLEARING  NKPOKU 
27  MONTHS  EXPOSURE 


PANEL  No  ;  33 


Fig. 52  Canadian  krrnj  Vehicle  Paints  applied  to  wood. 

System  B4-9  after  27  months  exposure  at  Jungle 
site,  showing  heavy  fungal  decay  of  wood. 


Fig. 53  Canadian  Army  Vehicle 
Paints  applied  to  wood. 
System  B4-I5  after  7 
months  exposure  at  jungle 
site  showing  cracking  of 
the  paint  where  the  sub¬ 
strate  had  split,  and 
heavy  biological  growth 
at  the  regions  of  the 
cracks. 


JUNGLE 


CLEAWNG  NKPOKU 


Pig, 54  Canadian  Army  Vehicle  Paints  applied  to  wood. 

System  B4-8  after  27  months  exposure  at  jungle  site, 
showing  heavy  biologioal  growth  on  left  hand  side 
and  good  condition  of  paint  on  right  hand  side 
which  was  oleaned. 


JUNGLE  CLEARING  NKPOKU 
27  MONTHS  EXPOSURE 


PANEL  No  42 


Pig, 55  Canadian  Army  Vehicle  Paints  applied  to  wood. 

System  B4-18  after  27  months  exposure  at  jungle 
site  showing  cracking  of  paint  at  areaa  where 
subatrate  has  split  and  heavy  biological  growth. 
(The  right  hand  side  of  the  panel  has  been 
cl eaned. ) 


Fig. 56  Canadian  Army  Vehiole  Faints 
applied  to  wood.  System  B4-13 
after  5  months  exposure  at 
marine  site  showing  severe 
splitting  of  wood  substrate. 
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SURF  BEACH  LAGOS 
27  MONTHS  EXPOSURE 


PANEL  No  17 

Fig. 57  Canadian  Army  Vehicle  Paints  applied  to  wood. 

System  B1+— 1 7  after  27  months  exposure  at  marine 
site,  Lagos,  showing  cracking  and  flaking  of 
the  paint  where  the  substrate  had  split.  The 
right  hand  side  of  the  panel  has  been  cleaned. 


TOWN  SITE 


PORT  HARCOURT 


24  MONTHS  EXPOSURE 


» 

PANEL  No  92 


Pig. 58  Canadian  Army  Vehicle  Paints  applied  to  wood. 

System  B4-20  after  24  months  exposure  at  town  site, 
Port  Har court,  showing  cracking  and  flaking  of 
paint  areas  where  the  substrate  had  split. 

The  .  hand  side  of  the  panel  has  been  cleaned. 


Fig* 59  Canadian  Army  Vehicle 
Paints  applied  to  wood. 
System  B4-12  after  5 
months  exposure  at  marine 
site  showing  a  typical 
case  of  blistering. 
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Fig.60  General  Purpose  Paints 
(Red  Hand  Compositions 
Co.  -  2nd  Trial). 

System  B7-20  (left  hand 
side  of  panel)  after 
1 1-J-  months  at  marine  site, 
showing  severe  flaking. 


WESTMORLAND  GREEN 
SYMBOL  Nd  M 


Pig. 61  Tumall  Colourglaze  (Turners  Asbestos  Cement  Co.) 
Specimen  C2-2  after  11  months  exposure  in  the 
jungle  clearing  showing  heavy,  superficial 
biological  growth,  easily  removed  on  washing. 

(The  bottom  right  hand  comer  has  been  cleaned.) 


Pig. 62  Commercial  Varnishes 
(International  Paints, 
Ltd.).  El-1  after  18 
months  exposure  at  town 
site,  showing  extensive 
checking  and  cracking. 


Pig. 63  Commercial  Varnishes 
(international  Paints 
Ltd.).  Specimen  El-2 
after  18  months  exposure 
at  town  site. 
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Fig.  64 


Commercial  Varnishes 
(international  Paints  Ltd.). 
Specimen  El-3  after  18  months 
exposure  at  town  site, 
showing  considerable 
darkening. 


Fig. 65  Commercial  Varnishes 

(international  Paints  Ltd.). 
Specimen  El -4  after  18 
months  exposure  at  town 
site,  showing  heavy  flaking. 


Fig. 66  Damage  to  paint  film  on  wood  substrate  caused  by 
the  fungus  Pullularia  after  a  year's  exposure  to 
sun  and  rain  at  the  town  site,  Port  Haroourt. 
(The  lower  right  hand  region  of  the  panel  has 
been  cleaned.) 


Fig.  67  Fungus  Resisting  Paints  (Jenson  and  Nicholson  Group). 

Specimen  with  primer  and  white  undercoat  only,  after 
5  months  exposure,  showing  fungal  pustules  breaking 
through  the  paint  film. 
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Fig. 70  Fungus  Resisting  Faints  (I.C.I.  Ltd.).  Specimen  F2-6 
showing  rupture  of  paint  film  by  pustules  of 
Botryodlplodia  theobromae  growing  from  the  wood 
substrate  (enlarged  view). 
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Fig.71  Fungus  Resisting  Paints  (I.C.I.  Ltd.).  Enlarged' 
view  of  paint  film  showing  Graphium  synnemata 
growing  from  the  substrate. 


Fig. 7 2  Fungus  Resisting  Paints 
(i.C.I.Ltd. ).  Spaoimen 
F2-6  showing  patches  of 
dark  Pullularia  on  paint 
film  after  3  months  expo¬ 
sure  at  the  town  site, 
Port  Harcourt. 


Fig. 7 3  Fungus  Resisting 

Paints  (I.C.I.Ltd.). 
Specimen  F2-6  after 
3  months  exposure 
in  the  jungle  under¬ 
growth,  Hkpolcu, 
showing  heavy,  super¬ 
ficial  mould  growth. 


16  MONTHS  EXPOSURE 


Fig. 74  Fungicidal  Paints 

(Goodlass  Vail  &  Co. Ltd. ). 
Systems  F5-4  (on  left) 
and  F5-3  (on  right)  after 
16  months  exposure  in  the 
jungle  clearing.  The 
damage  to  the  paint  film 
caused  by  pyonidia  of 
Botryodiplodia  thegbromae 
can  be  seen  on  the 
cleaned  portion  of  F5-3* 


Fig. 75  Fungicidal  Lacquers 
(Bran dr am  Bros.  &  Co. 
Ltd.)  applied  to 
Nigerian  Mahogany 
plywood  door  panels  at 
base  depot  Port  Haroourt 
(6  months  exposure). 


Fig. 7 6  Anti-fouling,  Anti- teredo  Copper  Paint  (Red  Hand 
Compositions  Co.)  after  4  months  exposure  in  Bonny 
River,  Port  H&roourt.  The  four  panels  an  the  left 
were  unpainted  wood  oontrols  and  the  four  on  the 
right  were  painted.  The  four  samples  in  the  top 
row  were  exposed  in  the  winV*&ter  sons  and  the 
four  at  the  gotten  were  fully  immersed. 
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Pig.  77  Admiralty  Experimental 
Anti-fouling  Paints 
after  66  weeks  exposure. 
(Paint  i+i*P  on  left, 

45P  on  right.) 


Admiralty  Experimental 
Anti-fouling  Paints 
after  66  weeks  exposure. 
(Paint  363?  on  left, 
U.S.lf.Spec.121  on 
right. ) 


Pig. 79  Experimental  Anti-fouling  Compositions  (i.C.I.Ltd. ) 
after  26  weeks  immersion  in  Bonny  River  (Frame  1). 
For  distribution  of  specimens,  see  Fig.80. 


Fig.80  I.C.I.  Experimental  Anti-fouling  Compositions. 
Distribution  of  specimens  on  exposure  frames 
1  and  2.  Tbs  numbers  1  to  12  relate  to  the 
serial  numbers  of  the  twelve  experimental 
paints  under  test. 


Fig.81  Experimental  Anti-fouling  Compositions  (I.C.I.  Ltd.) 
after  26  weeks  1  rimer sion  in  Bonny  Biver  (Frame  2). 
For  distribution  of  specimens,  see  Fig.80. 


Fig.82  Anti-fouling  Anti-teredo  Copper  Paint  (Red  Hand 

Compositions  Co.)  after  2*  months  immersion  in  the 
Bonny  River,  Port  Harcourt.  The  panels  have  been 
sectioned  to  reveal  teredo  attack.  The  four  panels 
at  the  top  were  unpainted  wood  controls  and  the  four 
at  the  bottom  were  painted.  The  four  at  the  left  were 
fully  immersed  and  those  at  the  right  were  exposed  in 
the  wind/water  zone. 


Fig. 83  Admiralty  Experimental  Anti¬ 
teredo  Paints.  Condition  of 
panels  coated  with  paint  to 
U.S.N. Spec. 121  after 
immersion  for  67  weeks  in 
Bonny  River,  Port  Haroourt 
and  removal  of  marine  fouling. 


Fig. 84  Admiralty  Experimental  Anti¬ 
teredo  Paints.  Condition  of 
panels  coated  with  System 
12-5  (ground  glass  formulation) 
after  immersion  for  67  weeks  in 
Bonny  River,  Port  Haroourt  and 
removal  of  marine  fouling. 


Pig.86  Admiralty  Experimental  Anti- 
teredo  Paints.  Sections  of 
panels  coated  with  system 
12-5  (ground  glass  formulatio 
after  67  weeks  immersion  in 
Bonny  River,  Port  Harcourt, 
showing  extensive  teredo  attai 


Pig. 85  Admiralty  Experimental  Anti¬ 
teredo  Paints.  Sections  of 
panels  coated  with  paint  to 
U.S.N. Spec. 121  after  67  weeks 
immersion  in  Bonny  River, 

Port  Harcourt,  showing  absence 
of  shipworm  burrows. 


Table  of  Hydro granhlo  Data  -  Bonny  River,  Po_rt_Haroourt 
Period:,  Ootpber,  1,556.  “  February,  1  953 


PRECIPITATION.  RELATIVE  HUMMTY  SUN  HOURS  MAX. SOLAR  TEMP.  SHADE  TEMP. 
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PRECPt*.  RELATIVE  HUMDITY  SUN  HOURS  MAX.  SOLAR  TEMP  SHADE  TEMP. 


DISTRIBUTICN 
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